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FOREWORD 


This  report  was  prepared  for  the  Department  of  the  Air  Force, 
Space  and  Missile  Systems  Organization  (SAMSO) ,  in  compliance 
with  Contract  No.  F04704-78-C-0027  ,  CDRL  Item  005A2.  It 
presents  geological,  geophysical,  and  geotechnical  data  and 
evaluates  the  suitability  of  portions  of  Nevada  and  Utah  for 
siting  the  MX  Land  Mobile  Advanced  ICBM  System. 

This  report  is  the  first  of  several  Verification  reports  which 
will  be  prepared.  The  objectives  are  to  verify  sufficient 
suitable  area  for  deployment  of  the  MX  System  and  to  provide 
preliminary  physical  and  engineering  characteristics  of  the 
soils.  The  Verification  Studies  are  the  final  phase  of  a 
site-selection  process  which  was  begun  in  1977.  Previous 
studies  have  been  termed  Screening,  Characterization,  and 
Ranking.  In  preparing  this  report,  it  has  been  assumed  that 
the  reader  is  familiar  with  these  previous  studies. 

Results  of  the  FY  79  Verification  studies  are  contained  in  11 
volumes  as  follows: 

Geotechnical  Results 

Volume  1A  -  Sections  1.0,  2.0,  and  3.0  contain  introduc¬ 
tion,  Results  and  Conclusions,  and  Recommendations  for 
Future  Studies.  Sections  4.0  through  6.0  contain  summary 
geotechnical  data  for  Whirlwind,  Snake  East,  and  Hamlin 
CDP' s. 

Volume  IB  -  Sections  7.0  through  10.0  contain  summary 
geotechnical  data  for  White  River  North,  Garden-Coal, 
Reveille-Railroad  and  Big  Smoky  CDP's. 

Geotechnical  Data  Volumes 


Volume 

II 

- 

Whirlwind  CDP 

Volume 

III 

- 

Snake  East  CDP 

Volume 

IV 

- 

Hamlin  CDP 

Volume 

V 

- 

White  River  North 

CDP 

Volume 

VI 

- 

Garden-Coal  CDP 

Volume 

VII 

- 

Reveille-Railroad 

CDP 

*  Volume 

VIII 

- 

Big  Smoky  CDP 

Volume 

IX 

- 

Dry  Lake  CDP 

Volume 

X 

- 

Ralston  CDP 

*  This  volume  is  presented  herein. 
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EXPLANATIONS  OF  GEOLOGIC  STATION  DATA 


Geologic  stations  were  established  at  selected  locations 
throughout  the  CDP  at  which  detailed  descriptions  of  surficial 
basin-fill  deposits  or  rock  were  recorded.  Locations  of  all 
geologic  stations  are  shown  in  Drawing  1,  Activity  Location 
Map.  All  data  taken  on  surficial  basin-fill  units  at  these 
stations  are  listed  in  Table  1-1  and  an  explanation  of  the 
column  headings  in  the  table  is  given  below.  At  stations  where 
rock  descriptions  were  made,  only  geologic  unit  designations 
are  listed.  A  general  explanation  of  all  geologic  unit  symbols 
used  in  Verification  Studies  is  included  at  the  end  of  this 
section. 


Column  Heading 

Table  1-1  Explanation 

Station  Number  Geologic  stations  are  numbered  sequentially. 

Where  more  than  one  geologic  field  team  worked 
in  a  CDP,  stations  made  by  each  team  are  dif¬ 
ferentiated  with  a  letter  {A,  B,  or  C)  follow- 
-ing  the  station  number. 

Geologic  Unit  Generic  geologic  unit  only,  i.e.  the  grain-size 

designation  (f,  s,  g,  c)  is  omitted  from  surfi¬ 
cial  basin-fill  units.  The  letter  B  in  the 
unit  designation  indicates  a  buried  deposit  not 
exposed  at  the  surface. 

MPS  MM  Average  maximum  particle  size  in  millimeters. 

Grain  Size  Estimated  particle  size  distribution  using  the 

(%B,  %C,  %G,  Unified  Soil  Classification  System.  Percent- 
%S,  %F)  ages  of  boulders  (%B)  and  cobbles  (%C)  are 

based  on  the  entire  deposit,  whereas  percent¬ 
ages  of  gravel  (%G)  ,  sand  (%S)  and  fines  (%F) 
are  taken  only  on  the  fraction  composed  of 
particles  less  than  3  inches  (76  mm)  in  diam¬ 
eter. 

Soil  class  according  to  the  Unified  Soil  Class¬ 
ification  System. 


uses 
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Munsell  Color  Soil  color  based  on  Munsell  Soil  Color  Chart. 

Source  Rock  Rock  types  of  coarse  clasts  listed  in  order  of 

Types (s)  abundance. 


*  Physical 

Properties  Data  listed  in  columns  6  through  15  address 
specific  soil  properties.  These  are  listed 
below  in  parentheses  following  the  column 
heading  number  and  are  also  listed  at  the 
bottom  of  Table  1-1.  Data  are  coded  with  each 
numerical  entry  referring  to  a  specific  soil 
condition  as  listed  below. 


6  (Grain  Shape)  1)  Angular,  2)  Subangular,  3)  Subrounded, 

4)  Rounded,  5)  Well  rounded 

7  (Moisture  1)  Dry,  2)  Moist,  3)  Wet 

Content) 

8  (Plasticity  1)  None,  2)  Low,  3)  Medium,  4)  High 
of  Fines) 

9  (Consistency)  Coarse  grained:  1)  Very  Loose,  2)  Loose, 

3)  Medium  Dense,  4)  Dense,  5)  very  Dense, 

Fine  grained:  l)Soft,  2)  Firm,  3)  Stiff, 

4)  Hard 

10  (Structure)  1)  Stratified  Tabular,  2)  Stratified  Other 

(lensed,  cross  bedded,  discontinuous  beds), 

3)  Nonstratif ied 

11  (Cementation  1)  None,  2)  Weak,  3)  Moderate,  4)  Strong 
Induration) 

12  (Depth  to  Depth  to  layer  (in  centimeters)  exhibiting 

Cemented  cementation  induration  described  in  Column  11 

Layers)  (above) 

13  (Weathering  1)  Fresh,  2)  Slight,  3)  Moderate,  4)  Very 

of  clasts) 

14  (Soil  1)  None  (A-C  profile),  2)  Poor  (incipient 

Profile  B-horizon) ,  3)  Well  (prominant  B-horizon) 

Development) 

15  (Caliche  1)  Stage  I,  2)  Stage  II,  3)  Stage  III, 

Development)  4)  Stage  IV,  5)  None 


Drainage 

DP  (M>  Average  depth  of  drainages  (in  meters) 

WD  (M)  Average  width  of  drainages  (in  meters) 

Slope  (%)  Average  slope  of  ground  surface  (in  percent 

grade) 

Sample  Number  of  samples  taken 
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GENERALIZED  GEOLOGIC  UNITS 
Explanation 

Surficial  Basin-fill  Units 


A1  Younger  Fluvial  Deposits  -  Major  modern  stream  channel  and 
flood-plain  deposits. 

A2  Older  Fluvial  Deposits  -  Older  incised  stream  channel  and 
flood-plain  deposits  in  elevated  terraces  bordering  major 
modern  drainages. 

A3  Eolian  Deposits  -  Wind-blown  deposits  of  sand  occurring  as 
either  thin  sheets  (A3s)  or  dunes  (A3d) . 

A4  Playa  and  Lacustrine  Deposits  -  Deposits  occurring  in 
modern,  active  playas  (A4)  or  in  either  inactive  playas  or 
older  lake  beds  and  abandoned  shorelines  associated  with 
extinct  lakes  (A4o) . 

A5  Alluvial  Fan  Deposits  -  Alluvial  deposits  consisting  of 
debris  flow  and  water-laid  alluvium  near  mountain  fronts, 
grading  into  predominantly  water-laid  alluvium  deposited  in 
shifting  distributary  channels  near  the  basin  center. 
Younger  (A5y) ,  intermediate  (A5i) ,  and  older  (A5o)  alluvial 
fans  are  differentiated  by  surface  soil  development, 
terrain  conditions,  and  present  depositional/eros ional 
environment . 


Grain  sizes  of  these  deposits  (except  A3  deposits,  which  are 
exclusively  sandy)  are  indicated  by  a  single  letter  (f,  s,  g, 
or  c)  following  the  geologic  unit  symbol.  These  letters 
indicate  the  predominant  grain  size  and  range  of  soil  types 
according  to  the  Unified  Soil  Classification  System: 
f  -  fine-grained  (ML,  CL,  MH,  CH) 
s  -  sands  (SP,  SW,  SM,  SC) 
g  -  gravels  (GP,  GW,  GM,  GC) 

c  -  coarse  grained  with  greater  than  30  percent  boulders 
and  cobbles  (generally  GP,  GW,  GM,  GC) 
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ROCK  UNITS 


I  Igneous  (undifferentiated).  Rocks  formed  by  solidification 
of  a  molten  or  partially  molten  mass. 

11  Intrusive  -  Plutonic  rocks  formed  by  solidification  of 
molten  material  beneath  the  surface  (e.g.,  granite, 
granodior ite ,  aiorite,  gabbro) . 

12  Extrusive  (intermediate  and  acidic)  -  Volcanic  rocks  of 
intermediate  and  acidic  compositon  formed  by  solidifica¬ 
tion  of  molten  material  at  or  near  the  surface,  (e.g., 
rhyolite,  latite,  dacite,  andesite)  . 

13  Extrusive  (basic)  -  Volcanic  rocks  of  basic  composition, 
generally  formed  by  solidification  of  molten  materials 
at  or  near  the  surface  (e.g.,  basalt). 

14  Extrusive  (pyroclistic)  -  Rocks  formed  by  accumulation 
of  volcanic  ejecta  (e.g.,  ash,  tuff,  welded  tuff, 
agglomerate) . 

S  Sedimentary  (undifferentiated)  -  Rocks  formed  by  accumula¬ 
tion  of  clastic  solids,  organic  solids  ana/or  chemically 
precipitated  minerals. 

51  Arenaceous  and/or  Siliceous  Rocks  -  Composed  of  sand 
size  particles  (e.g.,  sandstone,  orthoquartzite)  or  of 
cryptocrystalline  silica  (e.g.,  opal,  chert). 

52  Carbonate  Rocks  -  Composed  predominantly  of  calcium 
carbonate  detritus  or  chemical  precipitates  (e.g., 
limestone,  dolomite,  chalk). 

53  Argillaceous  Rocks  -  Composed  of  clay  and  silt-sized 
particles  (e.g.,  siltstone,  shale,  claystone) . 

54  Evaporite  Rocks  -  Precipitated  from  solution  as  a 
result  of  evaporation  (e.g.,  halite,  gypsum,  anhydrite, 
sylvite)  . 

55  Coarse  Clastic  Rocks  -  Composed  of  gravel  sized  or 
larger  clasts  (e.g.,  conglomerate,  breccia). 

M  Metamorphic  (undifferentiated)  -  Rocks  formed  through 
recrystallization  in  the  solid  state  of  preexisting  rocks 
by  heat  and  pressure  (e.g.,  gneiss,  schist,  hornfels, 
metaquartzite)  . 
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SECTION  2.0 
GROUND-WATER  DATA 


EXPLANATIONS  OF  GROUND-WATER  DATA 
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Existing  ground-water  data  were  collected  from  all  available 
sources.  These  data  were  updated  where  possible  from  measure¬ 
ments  taken  during  Fugro  field  operations,  and  all  data  are 
shown  on  Table  2-1.  Locations  of  water  wells  and  boreholes  in 
which  water-level  measurements  were  available  are  shown  in 
Drawing  1.  Well  numbers  listed  in  Column  1  (Table  2-1)  refer 
to  well  locations  in  Drawing  1.  Actual  well  numbers  giving 
location  according  to  the  Bureau  of  Land  Management  Land 
Survey  System  are  shown  in  Column  2. 

Water  levels  generally  refer  to  the  static  ground-water  taole 
in  the  unconfined  basin-fill  aquifer.  Percned  conditions  or 
levels  in  artesian  aquifers  are  noted  where  known. 


WELL 

NO. 

WELL  LOCATION 
NUMBER* 

ELEVATION 

OF  GROUND 
SURFACE- 
FEET 

(METERS) 
A80VE  M.S.L. 

W1 

9N/43E-9ad 

mm 

W2 

9N/43E-9bb 

5800 

(1768) 

W3 

9N/43E-9db 

5880 

(1793) 

H4 

9N/42E-31ad 

6100 

(1860) 

W5 

8N/39E-13bl 

5680 

(1732) 

W6 

8N/39E-13b2 

5680 

(1732) 

W7 

8N/42E-16 

— 

W8 

8N/42E-16 

— 

W9 

8N/42E-18 

6400 

(1951) 

W10 

8N/43E-15d 

6475 

(1974) 

Wll 

8N/43E-21a 

i 

6220 

(1896) 

W12 

8N/43E-23a 

6580 

(2006) 

W13 

8N/44E-20C 

7110 

(2168) 

W14 

7N/40E-27cb 

5115 

(1559) 

W15 

7N/40E-27dc 

5115 

(1559) 

W16 

7N/40E-28ad 

5130 

(1564) 

HATER  LEVEL 


DEPTH  OF 
WELL- 
FEET 


(METERS) 


*  Mt.  Diablo  Baseline  and  Meridian  references: 

(1)  Fugro  field  measurements  (1979) 

(2)  Nevada  State  Engineers  Office  (1979) 

(3)  Robinson,  Thordarson,  and  Beetem  (1967) 

(4)  Rush  (1968) 

(5)  Rush  and  Schroer  (1970) 

(6)  U.  S.  Geological  Survey  (1971) 

(7)  U.  S.  Geological  Survey  (1979)  f 


REFERENCES**/ 

REMARKS 


5635 

(1718) 

5660 

(1726) 

5665 

(1727) 

6083 

(1855) 

5655 

(1724) 

5665 

(1727) 


6365 

(1941) 

6435 

(1962) 

6135 

(1870) 

6545 

(1995) 

7104 

(2166) 

5030 

(1530) 

5029 
(1533) 

5030 
(1534) 


GROUND-WATER  DATA 
VERIFICATION  SITE 
BIG  SMOKY  COP.  NEVADA 


NOTE:  All  walls  tap  unconfined  alluvial  aguilars  except 
whara  noted  Whara  published  data  are  lacking  or 
Inaccurate,  ground  surface  elevations  are  taken 
f  roffl  topographic  maps. 
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WELL 

NO. 

WELL  LOCATION 
NUMBER* 

ELEVATION 

OF  GROUND 
SURFACE- 
FEET 

(METERS) 
ABOVE  M.S.L. 

DEPTH  OF  1 
WELL- 
FEET 

(METERS) 

W17 

7N/40E-28cb 

5140 

300 

(1567) 

(91) 

W18 

7N/40E-30a 

5140 

133 

(1567) 

(41) 

W19 

7N/40E-35b 

5100 

420 

(1555) 

(128) 

W20 

7N/40E-35ccc 

5100 

1420 

(1555) 

(433) 

W21 

7N/42E-15 

— 

240 

(73) 

W22 

7N/42E-17c7 

5400 

34 

(1646) 

(26) 

W23 

7N/42E£-17cll 

5430 

14 

(1655) 

(4) 

W24 

7N/42E-18dc 

5380 

30 

(1640) 

(9) 

W25 

7N/42E-18-8 

— 

36 

(11) 

W26 

7N/42E-18-10 

— 

100 

(30) 

W27 

7N/42E-33aa 

5617 

240 

(1713) 

(73) 

W28 

6N/40E-12ca 

5080 

415 

(1549) 

(127) 

W29 

6N/40E-12da 

5690 

282 

(1735) 

(86) 

W30 

6N/40E-13aal 

5080 

480 

(1549) 

(146) 

W31 

6N/40E-13aa2 

5080 

387 

(1549) 

(118) 

W32 

6N/40E-13da 

5070 

350 

(1546) 

(107) 

WATER  LEVEL 


REFERENCES**/ 

REMARKS 


97 

(30) 

78 

(24) 

90 

(27) 

90 

(27) 

180 

(55) 

12 

(4) 

4 

(1) 

17 

(5) 

flowing 


*  Mt.  Diablo  Baseline  and  Meridian  references: 

(1)  Fugro  field  measurements  (1979) 

(2)  Nevada  State  engineers  Office  (1979) 

(3)  Robinson,  Thordarson,  and  Bee tern  (1967) 

(4)  Rush  (1968) 

(5)  Rush  and  Schroer  (1970) 

(6)  U.  S.  Geological  Survey  (1971)  i— — 

(7)  u.  S.  Geological  Survey  (1979) 


GROUND -WATER  DATA 
VERIFICATION  SITE 
BIG  SMOKY  CDP,  NEVADA 


NOTE:  All  we  1 1  s  tag  uneon  fined  illuvial  aquifers  aieapt 
where  noted.  Rhere  pub  I  i  shad  data  ara  lacking  or 
Inaccurata.  ground  surface  elevations  are  taken 
from  topographic  naps. 
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WELL  WELL  LOCATION 
NO.  NUMBER* 


6N/40E-24aa 


6N/40E-34cbb 

6N/40E-34cbd 

6N/40E-34cd 

6N/40E-34db 


6N/40E-36C 


6N/41E-7bal 


6N/41E-7ba2 


6N/41E-7ca 

6N/41E-16cc 

6N/41E-18cal 

6n/41E-18cbl 

6N/41E-18cb2 

6N/43E-6CC 

5N/40E-3ba 

5N/40E-3bc 


ELEVATION  WATER  LEVEL 

OF  GROUND  DEPTH  OF  depth  - 

SURFACE-  WELL-  belov 

FEET  FEET  grouno  date 

(METERS)  (METERS)  SURF[“E*  ME*SURED 

ABOVE  M.S.L.  (meters) 


5060 

(1543 

5000 

(1524) 


4990 

(1521) 

4990 

(1521) 

4999 

(1524) 

5110 

(1558) 

5110 

(1558) 

5060 

(1543) 

5098 

(1554) 

5080 

(1549) 

5080 

(1549) 

5076 

(1548) 

6006 

(1831) 

4980 

(1518) 

5003 

(1525) 


REFERENCES**/ 

REMARKS 


Mt.  Diablo  Baseline  and  Meridian  references 
)  Fugro  field  measurements  (1979) 

)  Nevada  State  Engineers  Office  (1979) 

)  Robinson,  Thordarson,  and  Beetem  (1967) 

>  Rush  (1968) 

)  Rush  and  Schroer  (1970) 

)  U.  S.  Geological  Survey  (1971)  j— 

)  U.  S.  Geological  Survey  (1979) 


GROUND -WATER  DATA 
VERIFICATION  SITE 
BIG  SMOKY  COP.  NEVADA 


NOTE:  All  walls  tap  unconfined.  alluvial  aquifars  except 
where  noted  Where  published  data  ara  lacking  or 
inaeeurata.  ground  surlaca  alavations  ara  taken 
I  roiii  topographic  maps. 
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WELL 

NO. 

WELL  LOCATION 
NUMBER* 

ELEVATION 

OF  GROUND 
SURFACE- 
FEET 
(METERS) 
ABOVE  M.S.L. 

DEPTH  OF 
WELL- 
FEET 

(METERS) 

WATER  LEVEL 

REFERENCES**/ 

REMARKS 

OEPTH 
BELOV 
GROUNO 
SURFACE  - 
FEET 

(HETERS) 

DATE 

MEASURED 

n 

W49 

5N/40E-3cal 

4975 

—  _ 

153 

1979 

4822 

1 

(1517) 

(47) 

(1470) 

W50 

5N/40E-3ca2 

— 

155 

dry 

1979 

— 

1 

(47) 

W51 

5N/40E-3cb 

4979 

— 

170 

1979 

4809 

1 

(1518) 

(52) 

(1466) 

W52 

5N/40E-3cc 

4972 

— 

156 

1979 

4816 

1 

(1516) 

(48) 

(1468) 

W63 

5N/40E-4d 

5000 

— 

204 

1979 

4796 

1 

(1524) 

(62) 

(1462) 

W54 

5N/40E-10b 

— 

52 

dry 

1979 

— 

1 

(16) 

W55 

5N/40E-33d 

4882 

700 

90 

1913 

4792 

5 

(1488) 

(213) 

(27) 

(1461) 

W56 

5N/41E-5bdl 

5002 

135 

130 

1979 

4872 

5 

(1525) 

(41) 

(40) 

(1485) 

W57 

5N/41E-5bd2 

5002 

180 

125 

1965 

4877 

5,6 

(1525) 

(55) 

(38) 

(1487) 

W58 

5N/41E-6a 

5020 

135 

124 

1913 

4896 

3,6 

(1530) 

(41) 

(38) 

(1493) 

W59 

4N/41E-16db 

4858 

98 

55 

1968 

4803 

5,7 

(1481) 

(30) 

(17) 

(1464) 

W60 

4N/41E-30db 

4830 

47 

43 

1913 

4787 

5,7 

(1473) 

(14) 

(13) 

(1459) 

W61 

3N/40E-2cl 

4815 

61 

40 

— 

4775 

6 

(1468) 

(19) 

(12) 

(1456) 

W62 

3N/40E-2cd 

4817 

280 

50 

1968 

4767 

5,7 

(1469) 

(85) 

(15) 

(1453) 

W63 

3N/40E-llbb 

4815 

61 

39 

1959 

4776 

5,7 

(1468) 

(19) 

(12) 

(1456) 

W64 

3N/41E-10cb 

5000 

210 

202 

1913 

4798 

3,5,7 

(1524) 

(64) 

(62) 

(1463) 

*  Mt.  Diablo  Baseline  and  Meridian  references: 

(1)  Fugro  field  measurements  (1979) 

(2)  Nevada  State  Engineers  Office  (1979) 

(3)  Robinson,  Thordarson,  and  Beetem  (1967) 

(4)  Rush  (1968) 

(5)  Rush  and  Schroer  (1970) 


(6)  U.  S.  Geological  Survey  (1971) 

(7)  U.  S.  Geological  Survey  (1979) 


NOTE:  All  Kills  tip  unconflned  illuvial  aquitars  ticipt 
nhera  naiad.  Khars  pu Q I i shad  data  ara  lacking  or 
inaccurata.  ground  surface  elevations  ara  taken 
1 1 oia  topograph! c  gaps. _ 
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VERIFICATION  SITE 
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WELL 

NO. 

WELL  LOCATION 
NUMBER* 

ELEVATION 

OF  GROUNO 
SURFACE- 
FEET 
(METERS) 
ABOVE  M.S.L. 

DEPTH  OF 
WELL  - 
FEET 

(METERS) 

W6S 

3N/41E-I9ab 

4773 

(1455) 

— 

W66 

3N/41£-2acd 

5070 

(1546) 

310 

(95) 

W67 

3N/41E-26-1 

179 

(55) 

W68 

3N/41E-26-2 

5233 

(1595) 

312 

(95) 

W69 

3N/41E-28 

""  “ 

310 

(95) 

W70 

3N/42E-4-1 

330 

(101) 

W71 

3N/42E-4-2 

30 

(9) 

W72 

3N/42E-9 

179 

(55) 

W73 

3N/42E-11 

6130 

(1869) 

330 

(101) 

W74 

3N/42E-11 

35 

(11) 

W75 

3N/42E-21 

5639 

(1719) 

312 

(95) 

W76 

3N/42E-32 

5550 

(1692) 

179 

(55) 

W77 

lN/41E-26a 

4875 

(1486) 

W78 

lN/41E-26d 

4901 

(1494) 

>400 

(>122) 

W79 

lN/42E-33d 

4958 

(1512) 

160 

(49) 

W80 

lN/42E-34c 

4940 

(1506) 

160 

(49) 

WATER  LEVEL 


BELOW 

GROUNO  DATE 
SURFACE-  MEASURED 
FEET 


(METERS) 


*  Mt.  Diablo  Baseline  and  Meridian  references 

(1)  Fugro  field  measurements  (1979) 

(2)  Nevada  State  Engineers  Office  (1979) 

(3)  Robinson,  Thordarson,  and  Beetem  (1967) 

(4)  Rush  (1968) 

(5)  Rush  and  Schroer  (1970) 

(6)  U.  S.  Geological  Survey  (1971)  r— 

(7)  U.  S.  Geological  Survey  (1979) 


REFERENCES**/ 

REMARKS 


765 
453) 

830  5,7 


5191 

(1583) 


5998  3,6 

(1829) 


5630  2,6 

(1716) 

5530  6 

(1686) 

4814  4 

(1468) 

4840  6 

(1476) 

4810  6 

(1466) 

4792?  4 

(1461) 


GROUND -WATER  OATA 
VERIFICATION  SITE 
BIG  SMOKY  COP,  NEVADA 


NOTE:  All  walls  tap  unconfined  alluvial  aquifers  except 
where  noted  Where  published  data  are  Tacking  or 
inaccurate,  (round  surface  elevations  are  taken 
f  r am  topographic  maps. 
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WELL  LOCATION 
NUMBER* 


ELEVATION 

OF  GROUMO  DEPTH  OF 


WATER  LEVEL 


SURFACE- 
FEET 
(METERS) 
ABOVE  M.S.L. 


WELL-  BE  tot 

FEET  SROUNO  DATE 

(METERS)  SURFF£A£rE*  MEASURE° 

(METERS) 


REFERENCES**/ 

REMARKS 


W81  1S/41E-4C 

W82  lS/41E-18a 


W83  1S/42E-3 


W84  lS/42E-10aa 


4825 

(1471) 

4930 

(1503) 

4990 

(1521) 


4779  4 

(1457) 

4777?  4 

(1456) 

4733  6 

(1443) 

4780?  4,6 

(1457) 


-  Diablo  Baseline  and  Meridian  references : 
Fugro  field  measurements  (1979) 

Nevada  State  Engineers  Office  (1979) 
Robinson,  Thordarson,  and  Beetem  (1967) 
Bush  (1968) 

Rush  and  Schroer  (1970) 

U.  S.  Geological  Survey  (1971)  — 

U.  S.  Geological  Survey  (1979)  ! 


GROUND -WATER  DATA 
VERIFICATION  SITE. 
BIG  SMOKY  COP.  NEVAOA 


NOTE:  All  utils  tag  unconflntd  alluvial  aquilars  aicapt 
Khars  notad.  Ihtra  puPlishad  data  are  lacking  or 
Inaccuratt,  ground  surfact  alevations  art  taktn 
I rom  topographic  maps. 
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EXPLANATIONS  OF  SEISMIC  REFRACTION  DATA 

Each  figure  shows  seismic  wave  travel  times  plotted  versus  sur¬ 
face  distance  between  the  energy  source  (shot)  and  the  detector 
(geophone)  for  a  single  seismic  line.  Distances  are  measured 
along  the  line  from  geophone  number  1  which  is  designated  as 
zero  distance.  Distances  to  the  right  (on  the  paper)  of  geo¬ 
phone  1  are  positive.  The  direction  arrow  gives  the  approxi¬ 
mate  direction  of  the  geophone  array  from  geophone  1  to  geo¬ 
phone  24. 

Travel  Time  Versus  Distance  Graph  (Upper  Half  of  Figure) 
This  is  a  travel  time  versus  distance  graph.  The  abscissa 
represents  distance;  the  ordinate,  time.  The  six  vertical 
lines  represent  the  locations  of  shots  (designated  as  F,  G,  K, 
I,  J,  and  K) .  The  symbol,  X,  denotes  travel  times  at  geophones 
that  were  located  to  the  right  of  a  shot.  The  symbol,  0, 
denotes  travel  times  that  were  located  to  the  left  of  shots. 

Velocity  Cross  Section  (Lower  Half  of  Figure) 

This  is  an  -interpreted  velocity  cross  section  beneath  the  seis¬ 
mic  line.  The  top  line  represents  the  ground-surface  profile. 
The  short  vertical  lines  crossing  the  top  line  mark  the  geo¬ 
phone  positions.  The  depth  scale  is  plotted  relative  to  a 
point  on  the  line  which  was  arbitrarily  chosen  as  "zero  eleva¬ 
tion"  at  the  time  the  line  was  surveyed.  The  additional  lines 
across  the  cross  section  represent  the  interpreted  boundaries 
between  layers  of  material  with  different  compressional  wave 
velocities.  These  boundaries  are  commonly  called  "refractors". 
The  velocity  interpreted  to  oe  representative  of  each  layer  is 
shown. 
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EXPLANATIONS  OF  ELECTRICAL  RESISTIVITY  DATA 


Each  figure  in  this  section  presents  the  data  ODtained  from  a 
resistivity  sounding  and  a  tabulated  model  of  resistivity 
layers  that  would  produce  a  curve  similar  to  the  observed 
curve . 

The  upper  portion  of  the  figures  is  a  graph  in  which  measured 
apparent  resistivity  values  in  ohm-meters  are  plotted  versus 
one-half  the  distance  between  the  current  electrodes. 

The  interpreted  model  tabulated  at  the  bottom  of  the  page  shows 
a  combination  of  true  resistivity  layers  and  thicknesses 
obtained  oy  matching  theoretical  curves  to  the  field  curve. 
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EXPLANATIONS  OF  GRAVITY  DATA 


Gravity  data  were  not  available  in  time  (prior  to  June  1979) 
for  incorporation  into  this  report.  A  supplemental  report 
containing  gravity  data  and  results  will  be  issued  at  a  later 
date. 
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EXPLANATIONS  OF  BORING,  TRENCH,  AND  TEST  PIT  LOGS 

All  data  from  borings,  trenches,  and  test  pits  are  presented  on 
standard  Fugro  National  logs  in  Sections  6.0  and  7.0.  The 
following  explanations  are  provided  as  a  key  to  the  logs. 

A.  Designations  -  Borings,  trenches,  and  test  pits  are  identi¬ 
fied  as  follows: 

WW-B-1 

WW  -  abbreviation  for  the  site  (e.g.,  WW-rthirlwind) 

B  -  abbreviation  for  activity  (e.g.,  B-boring,  T-trench, 
P-test  pit) 

1  -  number  of  activity 

B.  Sample  Type  -  Different  sampling  techniques  were  used  and 
the  symbols  are  explained  at  the  bottom  of  the  boring  logs. 
For  details  of  sampling  techniques,  see  Section  A5.0  of 
Appendix  in  Volume  I.  Horizontal  lines,  to  scale,  indicate 
the  depth  where  sampling  was  attempted. 

C.  Percent  Recovery  -  The  numbers  shown  represent  the  ratio 
(in  percent)  of  the  soil  sample  recovered  in  the  sampler  to 
the  full  penetration  of  the  sampler. 

D.  N  Value  -  Corresponds  to  standard  penetration  resistance, 
which  is  number  of  blows  required  to  drive  a  standard 
split-spoon  sampler  for  the  second  and  third  of  three 
6-inch  (15  cm)  increments  with  a  140-pound  (63.5  kg)  hammer 
falling  30  inches  (76  cm)  (ASTM  D  1586-67). 

E.  Depth  -  Corresponds  to  depth  below  ground  surface  in  meters 
and  feet. 

F.  Lithology  -  Graphic  representation  of  the  soil  and  rock 
types. 
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G.  USCS  -  Unified  Soil  Classification  System  (see  Table  6-1 
for  complete  details)  symbols. 

H.  Soil  Description  -  Except  in  cases  where  samples  were 
classified  based  on  laboratory  test  data,  the  descriptions 
are  based  on  visual  classification.  The  procedures  out¬ 
lined  in  ASTM  D  2487-69,  Classification  of  Soils  for 
Engineering  Purposes,  and  D  2468-69,  Description  of  Soils 
(Visual-Manual  Procedure)  were  followed.  Solid  lines 
across  the  column  indicate  known  cnange  in  strata  at  the 
depth  shown. 

Definitions  of  some  of  the  terms  and  criteria  to  describe 
soils  and  conditions  encountered  during  the  exploration 
follow . 


Gradation  :  A  coarse-grained  soil  is  well  graded  if  it 
has  a  wide  range  in  grain  size  and  substantial 
amounts  of  most  intermediate  particle  sizes. 
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mediate  sizes 


indicates  that  the  soil  consists 
of  one  size  (uniformly  graded) 
range  of  sizes  with  some  inter- 
obviously  missing  (gap-graaed) . 


Moisture 


Dry 

Slightly  Moist 
Mo  ist 

Very  Moist 


no  feel  of  moisture 

much  less  than  normal  moisture 

normal  moisture  for  soil 

much  greater  than  normal 

moisture 

for  soils  below  the  water 
table  (if  known) 


— jtlMtO 


NATIONAL  IMO. 


Wet 


SECTION  6.0 
BORING  LOGS 


— |il—B 


ifi 

ly 

!n 

<ri 

ill 

•< 

1 

r  n  j  | 


3  .j  j,j2  i 
i  is  :ii=-iie|a  1° 

?  1 3  <  a  i  3  <  s,  1  1  » 

i  1 1'  £  t? 


3«.in ! 


s  .5  j.; 

i  \:i  \  *13! 

1  I  is*  |  i=  fi 

3 


s  \m  i  Hi!! ! 


raiiiiiuiiiuiiii 

iKiwim 


M  nuffltai  am  \n  oi  •;$ 

'Mr  JO  HO  !i!t  «»V»  ««w 

4S 'MS ‘JO ‘  nO  ''.jswtwi 
iMxm  n  psgttito  tii  i|«o«  (mujui  vutos  mu  m««  <xj; 
•V  mu  4*fmn  uonauj)  tM«  jo  attiutuad  ua  *uipuadj<j 

Mttn 

an  mtu  ■»*!  ()u«  put  l  *•»*■*•  jo  nfiiunod  aunuiatx] 


3  1  2* 
*  "  s 
3  5  gi 

o  ? 


.  W.  ......  w  1 _ W  <K>U«VI 

oounguuapi  P1*J  t39Urt4M*«a  (•  tuDM9«i|  JMI  luiAjuuapi  U1  hjiij  nu  uiut  *n 


*  -  I  3  S  ?4  a 
1:3  -1;* 
»«* 

iIH!*?1 


ajaih. 


_  j  s  ?  =  :ncir  :2sn 

;  i*  f  5  3  52 -5  S  5’*  5  34*2 

S  1  1 4  2  £5  J  2*a  5  T3.2  Z  l  Z  i  35“  » 

-j$r 1  **«  <  ’  -- 

;iiis  1  !  H-:l!  111! 

S^ies  C  Ijss5?  ;s?5 

ait4;  3  \i  :;=:i  III? 

-S  -a  ¥  ?"  ,i:£: 

'M  |  i!  Ill!  ii!|! 

mn  1 3?  iiu  gtitj 

r  :  11  *  ii1"?  ll’iM 


:*  4 
1, 
<J  -rl 

M  M 

If  !] 
:l  *1 
J3  r 


i.  «•  *3 

|  .2  1 

.«  4*1  - 

!  3  I  4  3  I  • 
i  3  t  2  •  \  * 

3  1-3  35 

IS  | ^5  1  i- 

U  !  *3  !  |i 
"i  1  ■=■!  J1 
!»  Is  1 1 


!i*i  lsf|  !i  i»*  U  j  i  * 

I  *•-  I  *  S  J*  1  3^  i  :  o  ,  ? 


I!  ?! 

•A 


I  ='»  I  f  i#  — 

• « 1 1  •  i  <  .  • 

!  3  5  ,  S3  |  «  2  ?l 

3?  Is  I  -  I  <r 

t  *•  ,Jw  1  4  {2< 

1*5  s*  j  ! -  :■: 

i*  is  I  hi  — 

H  Zi  I  \\  J 


'si  J  J* 

•*'  s|:s  I 

;<  i  jii 

1 4ir ; 

!  ?il  i 

«  ill  I 
;  =-2 


.  i  i  i.  i«  ,'t.ljl 

I  ;  I  si  ilM'iJiU 

z  ;  i  |- >1*  JlL* 


i  J*  M!  j5;a 
2;  ; _ ii|] 


v  i 

S  -  TS*  » a  £  v  v  »> »  2^ 

1  I  ‘I  ii! J|N  ?i 

’  s  =3  =**■-!.*!  3f6 


Ii  jl  ||  i  I§  l{  f|li!  *S  !  5-  '? i!  2 !  3?  I. 

yft  3-  ■  2m  *  1  «i  a  S  «  '  5-a  ■]  m  ,»1  j«  i  • 

iSs  ?»  |  i  5«  •£  ;  z  l  s«;j2  is} 

>  a  Z  C  it  a  !  5  •*.*!« 


'^1  jo  lonouii 

oo  to  mt»n  1  3Mt»«jd4«> 

W«'»wiO  |  «u« 

_ Vjni*  k»«jo 


«*W9  -  . 

(twig  ;o  iwnoiM«  |  - 

om  jo  mun  >ra«i79idd«)  1 4 

fpim  m»q  .  j 

UIIW  toutc  '  -  , 


(am  ton  t  -OS  *41  ot  IU3(«A«ll63 
•o  pm*  >q  Atua  nu  ui  {  >m  uoonviff«(9  i«n«iA  toj) 


quo  iputS  i  | 

IA  U>i)  (SI 


mn  »*«  t  on 
««qi  itliil  li  goiooij 
MJ0O9  JO  jjtq  u«Vi  tiOK 

K*»«JO 


«  "Ml  ««* 
inuif  Pin6<( 
U«19  put  «||if 


an  »«  >  os 

uni  iKlWii  «i  uai]U| 
3«it03  JO  JI«M  utqi  uow 
<pu«S 


'  irwi  immt 
,  limit  piftoq  • 
I  witp  put  tius 


qJW  3a«i«  OOZ  °N  utMi  Jttiwi 
m  |titJ»rui  jo  Jitif  utyi  u>w 


*n  mm  oo<  utqi 
•H !"“•  «  (tutitui  jo  jjtq  utqi  uon 

I|f0«  pMItiJ-MIrf 


1 


FN-TR-27-VIII 


6-4 


Consistency:  Consistency  descriptions  of  coarse-grained 

soils  (GW,  GP,  GM,  GC ,  SW,  SP ,  3M,  SC)  are  as 
follows. 


N  Value 

Consistency  ( ASTM  D  1586-67) 


Very  Loose 
Loose 

Medium  Dense 
Dense 

Very  Dense 


0-4 
4-10 
10  -  30 
30  -  50 
>50 


Consistency  descriptions  of  fine-grained 


soils  (ML,  CL,  MH,  CH , )  are  as  follows: 


Shear  Strength 


Consistency 

(ksf) 

(kn/m^) 

Field  Guide 

Very  Soft 

0.25 

12 

Sample  with 
height  equal  to 
twice  the  diam¬ 
eter,  sags  under 
own  weight 

Soft 

0.25- 

12  - 

Can  be  squeezed 

0.50 

24 

between  thumb  and 
foref inger 

Firm 

0.50- 

24- 

Can  be  molded 

1.00 

48 

easily  with 
fingers 

Stiff 

1.00- 

48- 

Can  be  imprinted 

2.00 

96 

with  slight  pres¬ 
sure  from  fingers 

Very  Stiff 

2.00- 

96- 

Can  be  imprinted 

4.00 

192 

with  considerable 
pressure  from 
f ingers 

Hard 

over 

over 

Cannot  be  im- 

4.00 

192 

printed  by 
fingers 

-  particles  have  sharp  edges  and 
relatively  plane  sides  with 
unpolished  surfaces. 


Grain  Shape:  Angular 
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Subangular  -  particles  are  similar  to  angular 
but  have  somewhat  rounded 
edges. 

Subrounded  -  particles  exhibit  nearly  plane 
sides  but  have  well-rounded 
corners  and  edges. 

Rounded  -  particles  have  smoothly  curved 
sides  and  no  edges. 

Calcareous  :  Containing  calcium  carbonate;  presence  of  cal¬ 
cium  carbonate  is  commonly  identified  on  the 
basis  of  reaction  with  dilute  hydrochloric 
ac  id . 

Caliche  :  Soils  cemented  by  porous  calcium  carbonate 

and/or  other  soluble  minerals  by  upward-moving 
solutions . 


Degree  of 

Cementation:  (Stages  Of  development  of  caliche  profile) 


Stage  Gravelly  Soils 


Nongravelly  Soils 


I  Thin,  discontinu-  Few  filaments  or 
ous  pebble  coatings  faint  coatings 


Secondary 

Material 


II  Continuous  pebble  Few  to  abundant 

coatings,  some  nodules,  flakes, 

interpebble  fill-  filaments 

ings 

III  Many  interpebble  Many  nodules  and 

fillings  internodular 

fillings 

IV  Laminar  horizon  Increasing  carbon- 

overlying  plugged  ate  impregnation 

horizon 


Example  -  Sand  with  trace  to  some  silt 

Trace  -  5-12%  (by  dry  weight) 

Little  -  13-20%  (by  dry  weight) 

Some  -  >21%  (by  dry  weight) 


"|mmwd 
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Plasticity  :  Plasticity  index  is  the  range  of  water  con- 

tent,  expressed  as  a  percentage  of  the  weight 

of  the  oven-dried  soil,  through  which  the 

soil  is  plastic.  It  is  defined  as  the  liquid 

limit  minus  the  plastic  limit.  Descriptive 

ranges  used  on  the  logs  include: 

Nonplastic  (PI,  0  -  4) 

Slightly  Plastic  (PI,  4  -  15) 

Medium  Plastic  (PI,  15  -  30) 

Highly  Plastic  (PI,  >31) 

Cobbles  and 

Boulders  :  A  cobble  is  a  rock  fragment,  usually  rounded 
by  weathering  or  abrasion,  with  an  average 
diameter  ranging  between  3  and  12  inches  (S 
and  30  cm) . 

A  boulder  is  a  rock  fragment,  usually  rounded 
by  weathering  or  abrasion,  with  an  average 
diameter  of  12  inches  (30  cm)  or  more. 

I.  Remarks  -  This  column  was  provided  on  boring  and  trench 
logs  for  comments  regarding  drilling  difficulty,  number  and 
size  of  cobbles  or  boulders  encountered,  trench  wall 
stability,  loss  of  drilling  fluid  in  the  boring,  and  other 
conditions  encountered  during  drilling  and  excavations. 

J.  Dry  Density  and  Moisture  Content  -  The  boring  logs  include 
a  graphical  display  of  laboratory  test  results  for  dry 
density  ( ASTM  D  2937-71)  in  pounds  per  cubic  foot  and 
kilograms  per  cubic  meter  and  moisture  content  (ASTM 
D  2216-71)  in  percent  from  representative  samples  taken 
during  drilling.  The  symbols  are  explained  at  the  bottom 
of  the  boring  logs. 

— jilMNI  NATIONAL,  INO. 
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K.  Seive  Analysis  -  The  numbers  represent  the  percentage  by 

dry  weight  ( ASTM  D  422-63)  of  each  of  the  following  soil 

components: 

GR  -  Gravel,  rock  particles  that  will  pass  a  3-inch  (76  mm) 
sieve  and  are  retained  on  No.  4  (4.75  mm)  sieve. 

SA  -  Sand,  soil  particles  passing  No.  4  sieve  and  retained 
on  No.  200  (0.075  mm)  sieve. 

FI  -  Fines,  silt  or  clay,  soil  particles  passing  No.  200 
sieve. 

L.  Atterberg  Limits  (LL  and  PI)  - 

LL  -  Liquid  Limit,  the  water  content  corresponding  to  the 
arbitrary  limit  between  the  liquid  and  plastic  states 
of  consistency  of  a  soil  (ASTM  D  423-66)  . 

PL  -  Plastic  Limit,  the  water  content  corresponding  to  an 
arbitrary  limit  between  the  plastic  and  the  semisolid 
state  of  consistency  of  a  soil  (ASTM  D  424-59). 

PI  -  Plasticity  Index,  numerical  difference  between  the 
liquid  limit  (LL)  and  the  plastic  limit  (PL)  indicat¬ 
ing  the  range  of  moisture  content  within  which  a 
soil-water  mixture  is  plastic. 

NP  -  Nonplastic. 


M.  Miscellaneous  Information  - 


Elevations  -  indicated  elevations  on  the  logs  are 

estimated  from  topographic  maps  of  the 
study  area,  within  an  accuracy  of  half 
the  contour  interval. 

Sur f icial 

Geologic  Unit  -  indicates  the  surficial  geologic  unit  in 
which  the  activity  is  located. 

Date  Drilled  -  indicates  the  period  from  beginning  to 
completion  of  the  activity. 


Drilling 

Method  -  signifies  the  type  of  drilling  procedure 

used  such  as  rotary  wash. 


Hole  Diameter  -  nominal  size  of  boring  drilled. 


Water  Level 


indicates  depth  from  ground  surface  to 
water  table  where  encountered. 
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Trench  Length  -  length  at  ground  surface  of  final  trench 
excavation. 

Trench 

Orientation  -  bearing  of  longitudinal  trench  centerline 


(.0  Jll-,8  Ml)  ■"*««  |*  M«M|  I  K/O+OU 
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o  subangular,  calcaraous;  traca  to 
naa  fina  to  coarta  angular  to  *ub- 
ingular  graval ;  traco  to  soma  silt. 


SECTION  7.0 

TRENCH  AND  TEST  PIT  LOGS 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  RUffMU  <>*  STANDARD  1**M  A 


W\ 
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See  Section 


6.0,  "Boring  Logs",  for  explanations. 
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SOIL  DESCRIPTION 


ORAVELLY  SANO.  tight  bro.n,  tin*  to 
eoaito,  poorly  graded,  dry.  sub- 
ingolir  to  angular,  calearaout;  toaa 
flna  to  caaraa  angular  to  subangular 
gravel;  traea  lilt. 


sim 

ANA  US  IS 


Iqqqhdq] 


SANOY  GRAVEL,  light  brann,  f i no  to  , 
cairto,  poorly  gradad.  dry.  angular 
to  aubangular.  ealearaoua;  soao  lino 
to  eoaroa  subangular  to  angular  sand; 
traeo  silt;  lonsas  at  stago  HI 
ealieho  (2.0*— 12-0’);  occasional 
cobbles  to  6“  size.  (O.zV-lMT). 


vortical 

■alls 

stable 


oscavation 
stopped 
duo  to 
largo 
boulder 


TRENCH  DETAILS 

SURFACE  ELEVATION  :  3755’  (1754a) 

OATE  EXCAVATED  :  8  APRIL  1979 

SURFICIAL  REOLOOIC  UNIT  :  A9I 
TRENCH  LENGTH  Mg. O'  (SB) 

TRENCH  ORIENTATION  :£-« 


L06  OF  TRENCH  BS-T-1 
VERIFICATION  SITE.  BIG  SHORT  COP. 

NEVAOA 

NX  SITING  INVESTIGATION 
OEPARTNENT  OF  THE  AIR  FORCE  -  SANSO 

nmi 

7-1 

rural 


SOIL  KSCKIPTIOI 


SAND.  brouo,  lint  to  eoorto,  poorly 
graded,  « I i |li 1 1 y  ooiat.  aubraundod. 
eolearoovo;  troea  flno  to  eoarao 
aobaoiuiar  to  aubroundod  gravel; 
traeo  ailt;  aeeaoioool  eobblao  to 
S-  alia. 


new 

analysis 


!□□[!]  DHZl] 


III 


■ad  I ua 
danaa 


■ad  I ua 
danaa 


SILTY  SAND,  ohito,  Hoo  to  eoarao. 
poorly  iradod.  dry,  aubraundod, 
ealcaraoua;  aoao  ailt;  traea  fina 
aubraundod  gravel;  ataga  III 
eaticho  (5.0*-  7.0'). 


SAND,  light  broun,  fine  to  eoarao. 
poorly  graded,  dry,  aubroundod. 
ealearaoua:  traea  fine  to  eoarao 
aubangular  to  aubroundod  gravel; 
traea  ailt. 


vortical 

■alia 

atabla 


III 


SANDY  GRAVEL,  light  brown.  fino  to 
eoarao.  poorly  gradod,  dry,  aub- 
■odiuai  angular,  ealearaoua;  aono  fina  to 
donao  eoarao  aubangular  aand. 


TOTAL  OEPTH  14.0’  (4.3«) 


MI  SITING  INVESTIGATION 
DEPARTMENT  OP  THE  AIR  FORCE  -  SANSO 
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SOIL  DESCRIPTION 


SUIT  SAND,  brawn,  fin*  to  atdiua. 
••Of I y  gradad.  slightly  Mitt,  tub- 
r*und*d,  csioanous;  imi  tilt. 


Intarbaddad  layart  of  SANO  and  GRAVEL: 
SAND: 

GRAVELLY  SANO  (SP>:  gray  hr  am. 
fiat  ta  coartt,  paorly  gradad. 
dry.  tubtoundad:  tan*  fin*  sub- 
raundad  gra»*l. 

GRAVEL: 

SANOY  GRAVEL  <SP):  brown,  fin*, 
paarly  gradad,  dry,  tubroundad. 
calcaraaut:  taa*  fin*  to  coartt 
tubroundad  sand. 

Stag*  I  eallcha  (1 . S'-2.5* ) 

Stag*  m  calieha  (3.0 *— 7 . 0 * ) 


SIEVE 

ANALYSIS 


□□arisen 


tughing 


TRENCH  RETAILS 

SURFACE  ELEVATION  :  4002’  (MGIti) 

SATE  EXCAVATED  :  7  APRIL  1978 

SURFICIAL  GEOLOGIC  VNIT:ASy/A3 
TRENCH  LENGTH  : 18.0*  (3a) 

TRENCH  ORIENTATION  :NW  -  SE 


LOS  OF  TRENCH  BS-T-3 
VERIFICATION  SITE.  BIG  SNORT  COP. 

NEVAOA 

NX  SITING  INVESTIGATION 
OEPARTUENT  OP  THE  AIR  FORCE  -  SANSO 

Mllll 
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s  s 

m 

*»  i*i 
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SOIL  DESCRIPTION 


RRAVELLY  SAND,  brown,  fin*  to  cttrt*. 
SP-  nodlua  p**rly  indt*,  tl igbtly  n*itt.  tub- 
SM  d*n»*  r**nd*d.  ealear**ut;  ton*  fin*  t« 

e*art*  *ubround*d  gr*»*l;  tract  tilt; 

tt««»  I  ealich*  ( 1 . 0*-2 .0 ' ) . _ 

SANDY  GRAVEL,  gray  bronn,  fin*  t* 
c*art«,  p**rly  grtdtd,  dry.  tnb- 
roundtd,  c*lc*r**u«;  tan*  fin*  t* 
c*att*  tubranadtd  land. 


aadiua 

d*nt* 


SIEVE 

ANALYSIS 


□□carnal 


«*rt ical 
nil  It 
ttabl* 


SILTY  SANO,  brown,  fin*  to  coarst, 
potrly  grad*d,  dry,  tubraundad; 
littl*  tilt:  trtc*  fin*  tubroundad 
graw*l . 


SANOY  6RAVEL,  bronn,  fin*  to  c**rt*. 
po*rly  grad*d,  dry.  tubr*und*d, 
calcaraaut:  ton*  fin*  to  eoart*  tub- 
dana*  roan dad  sand. 


TRENCH  PETRUS 

SURFACE  ELEVATION  :  S10R'  (1S97a) 

DATE  EXCAVATED  :  S  APRIL  1979 

SURFICIAL  9E0L0DIC  UNIT:  At 

TRENCH  IINDTH  :  IS. O'  (3n) 

TRENCH  ORIENTATION  :  N  -  S 


LOG  OF  TRENCH  BS-T-4 
VERIFICATION  SITE.  BIO  SNORT  COP. 

NEVADA 

UX  SITING  INVESTIGATION 
DEPAHTUENT  OF  THE  AIR  FORCE  -  SANSO 

ri**ti 

7-4 

ms  him 


lAjmTil.* 
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SIEVE 

ANALYSIS 


L06  OF  TRENCH  BS-T-5 
VERIFICATION  SITE.  BIO  SMOKY  COP, 

NEVAOA 

HI  SITING  INVESTIGATION 
OEPARTNENT  OF  THE  Aid  FORCE  -  SANSO 

rlllM 

7-5 

2  JUL  71 


APV-M 


an  him 


tmtJmtkmtHUrn 


SOIL  DESCRIPTION 


GRAVELLY  SANO.  light  ton.  fin*  to 
emu,  Mil  gradtd,  slightly  Mitt, 
avbroundtd.  cilcorsous;  tost  Hr*  to 
coarse  lubroundtd  gravel;  tract  non- 
pi  aat  I  c  tilt;  stags  I  ealicha  (1.0*- 
3.0'). 


SIEVE 

ANALYSIS 


(□□BUBBil 


33  SB  It 


SB-  aadiaai 
SM  dantt 


vortical 
■al  It 
atabla 


TREMCH  OETAILS 

SURFACE  EUVAY10N  :  BOBS'  (1848a) 

BATE  EXCAVATED  : 10  AFRIL  1979 

SURFtCIAL  BE  BLN  1C  UNIT;  ABy 
TRENCH  LENBTH  :  f  8.0*  (Sa) 

TRENCH  ORIENTATION  ;  NB-SE 


L06  OF  TRENCH  BS-T-6 
VERIFICATION  SITE.  816  SMOKY  COP. 

NEVAOA 

NX  SITING  INVESTIGATION 
OEPARTNCNT  OF  THE  AIR  FORCE  -  SANSO 

ritual 
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SOIL  DESCRIPTION 


SANO.  broun,  fine  to  coaraa.  poorly 
gradod,  » I i ght I y  ooiat ,  tubraundod, 
colcaraoui;  littto  nonplattieti It; 
tract  lino  jubroundtd  grata  I . 


GRAVELLY  SAND,  light  broon,  lino  to 
caorto,  poorly  gradod,  dry,  tub- 
angular,  caleartoua:  traeo  lino 
aubangular  gratol;  traeo  tilt. 


SURFACE  ELEVATION:  9335’  Ct632at> 
SURFICIAL  GEOLOOIC  UNIT:  Al 


TOTAL  OEPTH  5.0*  (1.5a) 


LOG  OF  TEST  PIT  BS-P-1 


SAND,  light  broon.  lino  to  eoarto, 
poorly  gradod.  alightfy  noitt  (o  dry. 
■odiuai  aubangular,  caicaroout;  traeo  to 
donao  I i 1 1 1«  aubangular  gratal;  traeo  tilt; 
stago  in  calicho  ( 1 . 5 *  — 2 . 5 ' ) . 


SURFACE  ELEVATION:  5281’  (1810a) 
SURFICIAL  GEOLOOIC  UNIT:  A5i 


TOTAL  OEPTH  5.0’  (1.5a) 


LOG  OF  TEST  PIT  BS-P-2 


REMARKS 


SIEVE 

ANALYSIS 


Iranmmcnl 


L06S  OF  TEST  PITS  BS-P-1  AND  BS 
VERIFICATION  SITE,  BIG  SMOKY  COP. 

-P-2 

NEVAOA 

MI  SITING  INVESTIGATION 

department  of  the  AIR  FORCE  -  SAMSO 

MUM 
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SOIL  DESCRIPTION 


SANA.  I  i |li t  brson,  fin*  te  co*rt*. 
poorly  graded,  slightly  ooist  to 
dry.  subrouodod,  colcaroous;  trae* 
fino  lubroundod  to  tubangular 
gravel;  traca  silt;  stag*  HI 
ealich*  ( 2 . 0 ’ -3 . 0 ' ) . 


TOTAL  DEPTH  3.0’  (1.5a) 


LOG  OF  TEST  PIT  BS-P-3 


SAND,  light  broon.  lino  to  coars*. 
poorly  gradod.  dry.  subangofar,  cal¬ 
careous;  traco  fino  subaogular 
■adiua  gra«*l;  traco  silt;  stags  HI  caliche 
.....  <2.0*-3.0*). 


TOTAL  OEPTH  5.0*  (1.5a) 


LOG  OF  TEST  PIT  BS-P-4 


LOGS  OF  JEST  PITS  BS-P-3  AND  BS-P-4 
VERIFICATION  SITE.  BIG  SMOKY  COP.  NEVADA 

MA  SITING  INVESTIGATION  risoai 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  7-8 


I 


SURFACE  ELEVATION:  5640'  (1719k) 
SURFICIAL  GEOLOGIC  UNIT:  A5y 


SOIL  DESCRIPTION 


GRAVELLY  SAND.  Ii|ht  brown,  (in*  to 
eotfot.  poorly  graded.  dry,  oub- 
ongvltr  to  angular.  calearaoua; 
littlo  lino  to  eoarto  tubangulor 
to  angular  gravel;  traeo  jilt. 


REMARKS 


SIEVE 

ANALYSIS 


iQUDEZHQml 


TOTAL  OEFTH  5.0*  (1.5n) 


LOG  OF  TEST  PIT  BS-P-5 


GRAVELLY  SAND,  light  brown,  lino  ta 
coarta.  poorly  gradod,  dry.  tub- 
rounded,  ealcaraoua;  tona  fina  tub- 
roundod  to  oubancular  gravel;  trace 
Jilt;  *  toga  H  cal icha  ( 1 . 2  *— 4. 5 ' ) 


SURFACE  ELEVATION:  3300’  (1840k) 
SURFICIAL  GEOLOGIC  UNIT:  Aji 


TOTAL  OEFTH  5.0’  (1.5k) 


LOG  OF  TEST  PIT  BS-P-8 


.LOGS  OF  TEST  PITS  BS-P-5  AND  BS 
VERIFICATION  SITE.  BIG  SMOKY  COP, 

-P-6 

NEVAOA 

MI  SUING  INVESTIGATION 

DEPARTMENT  OF  THE  air  FORCE  -  SAMSO 

riCMi 

7-9 

FN-TR-27-VI I  I 


SURFACE  ELEVAT I  ON:  5015 '  (  1529*) 
SURFICIAL  GEOLOGIC  UNIT:  ASy 


SURFACE  ELEVATION:  4942’  (1508a) 
SURFICIAL  GEOLOGIC  UNIT:  ASy 


SANO,  br«*n.  lint  to  coarsa.  poorly 
gradad.  slightly  oou  .  subroundad. 
caletroous;  tract  salt;  tract  lint 
subroundad  grata  I . 


SANDY  GRAVEL.  I  i  (It  t  brown,  lint  to 
cotrst.  poorly  gradtd,  dry.  sub- 
roundtd.  calctrtout;  soaa  lint  to 
coartt  subroundad  sand:  stage  I 
cal  icht  (2 . 5*-S. 0’ ) . 


■ad iu« 

dansa 


TOTAL  DEPTH  5.0'  (I  5a) 


LOG  OF  TEST  PIT  BS-P-7 


SILTY  SANO.  rad  brown,  lint  to  coarsa. 
poorly  graded,  slightly  moist,  sub- 
angular.  calcareous;  soaa  silt;  tract 
lino  subangular  gravel;  stago  II 
ealicha  (0.5’-5.0'). 


SANO,  light  brown,  lino  to  coarsa. 
poorly  graded,  dry.  subangular. 
calcaraoua;  littla  lint  subangular 
graatl;  tract  silt. 


TOTAL  OEPTH  5.0'  (1.5a) 


LOG  OF  TEST  PIT  BS-P-8 


LOGS  OF  TEST  PITS  BS-P-7  UNO  8S 
VERIFICATION  SITE.  BIG  SMOKY  COP. 

-P-8 

NEVADA 

UI  SUING  INVESTIGATION 

DEPARTMENT  Of  THE  AIR  CQRCE  SAMSC 

t 1  cute 

7-10 

(HM*-27-y  1 1 1 


SOIL  DESCRIPTION 


SANO.  gray  brown,  fin*  to  coarso. 
poorly  graded,  dry,  subangular, 
colei  room;  tract  lint  to  coaraa 
subangular  graval;  tract  silt. 


SURFACE  ELEVATION:  4882*  (1488a) 
SURF  I C IAL  GEOLOGIC  UNIT:  A5y 


TOTAL  DEPTH  5.0’  <!.5a) 


LOG  OF  TEST  PIT  BS-P-9 


asdiua 

donst 


SILTY  SANO.  brown,  lino  to  coarso, 
poorly  graded,  slightly  isoist,  sub¬ 
angular,  calcaroous;  littla  silt; 
tract  lino  subangular  graval; 
stags  II  caiicho  (I.O’-S.O*). 


SURFACE  ELEYAT ION:  5080*  (1548a) 
SURF  I C IAL  GEOLOGIC  UNIT:  ASy 


TOTAL  OEPTH  5.0*  (1.5a) 


LOG  OF  TEST  PIT  BS-P-10 


2  IUL  71 


LOGS  OF  TEST  PITS  8S-P-9  UNO  BS-P-IO 
VERIFICATION  SITE.  BIG  SMOKY  COP.  NEVAOA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


tL.  INC. 


l  * 


wit %m*£»** 


FH-TR-27-VI 1 1 


SOIL  DESCRIPTION 


SANO,  brown.  fin*  to  eoirt*.  poorly 
graded,  tl  ‘fltit I y  aoist,  tubroundod, 
calcareous;  tract  tilt. 


SURFACE  ELEVATION:  4950*  (1309a) 
SURFICIAl  GEOLOGIC  JNIT:A3y/A3 


TOTAL  DEPTH  5.0'  (1.5a) 


LOG  OF  TEST  PIT  BS-P-11 


SAND,  brown,  ffno  to  coorso.  poorly 
graded,  slightly  aoist,  tubroundod. 
calcareous:  tract  silt;  tract  lint 
looto  tubroundod  gravol;  stags  HZ  calfeht 

(1.5*  —5 . 0  * ) . 


SURFACE  ELEVATION:  4872*  (1485a) 
SURFICIAL  GEOLOGIC  UNIT:*3y/A3 


TOTAL  DEPTH  3.0'  (1.5a) 


LOG  OF  TEST  PIT  BS-P-12 


REMARKS 


SIEVE 

ANALYSIS 


iGUDmmaii 


2  JUL  79 


LOGS  OF  TEST  PITS  BS-P-11  ANO  BS 
VERIFICATION  SITE.  BIG  SMOKY  COP. 

-P-12 

NEVAOA 

MX  SITING  INVESTIGATION 

OEPARTMENT  OF  THE  SIR  FORCE  -  SAMSO 

M  SUM 

7-12 

INC. 

! 


SURFACE  ELEVATION:  4995'  (1522b) 
SURFICIAL  GEOLOG  1C  UNIT:  A3 


SOIL  DESCRIPTION 


SANO,  broan,  fin*  t*  nadiua,  poorly 
grsdod,  slightly  aolst,  subroundod. 
calcareous. 


SP  loose 


TOTAL  DEPTH  5.0*  (1.5b) 


LOS  OF  TEST  PIT  BS-P-13 


SANO.  broun,  fina  to  coarse,  poorly 
graded,  slightly  aofst.  subangulsr 
to  subroundod.  calcaraous;  trace  fin* 
subangular  to  subroundad  gravel; 
trace  silt. 


GRAVELLY  SANO,  bronn,  fin*  to  coarso. 
poorly  graded,  dry,  subangular,  cal- 
caraoua;  sob*  fin*  to  coarse  sub- 
nadiun  angular  gravaf. 


SURFACE  ELEVATION:  5018'  (1529b) 
SURFICIAL  GEOLOGIC  UNIT:A5y/A3 


TOTAL  OEPTH  5.0'  (1.5b) 


LOG  OF  TEST  PIT  BS-P-U 


REMARKS 


nrammml 


LOGS  OF  TEST  PITS  BS-P-13  AND  BS-P-U 
VERIFICATION  SITE.  BIG  SMOKY  COP.  NEVAOA 

ui  SITING  INVESTIGATION  rioaai 

OEPARTNENT  OF  THE  AIR  FORCE  -  SANSO  7.13 


SOIL  DESCRIPTION 


SILTY  SANO.  i i (lit  brown,  lino  to 
eoaroo.  poorly  gradad.  slightly 
loots  tubroundod;  littlo  silt; 

tract  lino  tubroundod  gravel. 


SANDY  GRAVEL,  gray  brown,  lino, 
poorly  graded,  slightly  ooist,  sub- 
roundsd;  sows  lint  to  eoarta  sub- 
roundtd  sand. 


SURFACE  ELEVATION:  4910'  (1497a) 
SURF  I C  IAL  GEOLOGIC  UNIT:  *|/m 


SP-  nodiua 
SN  dtnsa 


SURFACE  ELEVATION:  4903*  (1494a) 
SURFICIAL  GEOLOGIC  UNIT:  ASy/A4 


TOTAL  OEPTH  5.0*  (1.5a) 


LOG  OF  TEST  PIT  BS-P-15 


SANO,  light  brown,  lino,  poorly 
gradod,  slightly  ao i s t .  subrounded; 
tract  silt. 


SANOY  GRAVEL,  gray  brown,  lino, 
poorly  gradod.  dry.  tubroundod; 
soaa  lino  to  coarso  tubroundod  sand. 


T9TAL  OEPTH  5.0'  (1.5a) 


LOG  OF  TEST  PIT  BS-P-1B 


REMARKS 


mmm\ 


LOGS  OF  TEST  PITS  BS-P-15  ANO  BS-P-16 
VERIFICATION  SITE,  BIG  SMOKY  COP.  NEVADA 

MX  siting  INVESTIGATION  ritual 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  7-T4 


n^rit-27-vm 


SOIL  DESCRIPTION 


SILTY  SAND,  light  brown,  lint  to 
eoarso.  poorly  gradod,  dry,  tub- 
roundad,  calearaout;  aoaa  silt; 
■adiua  Iraea  lino  tubroundad  grartl; 
danaa  Jtaga  I  cal Icha  (0.25'-2.0'). 


SANDY  GRAVEL,  brown  gray,  lino  to 
coaraa,  poorly  gradad.  dry,  tub¬ 
roundad;  aoaa  fine  to  eoarta  tub¬ 
roundad  sand. 


REMARKS 


SIEVE 

ANALYSIS 


SURFACE  ELEVATION:  4898*  (1492a) 
SURF  I C IAL  GEOLOGIC  UNIT:  A5y/A4 


TOTAL  OEPTN  5.0*  (1.5a) 


LOG  OF  TEST  PIT  BS-P-17 


Immomal 


SURFACE  ELEVATION:  4878’  (1487a) 
SURFICIAL  GEOLOGIC  UNIT:  My/ A4 


2  IUL  71 


SANDY  6RAVEL,  gray,  fine  to  coaraa. 
poorly  gradod.  dry.  subroundod. 
ealcaraoua;  littla  lino  to  eoarto 
tubroundod  tand. 


TOTAL  DEPTH  5.0*  (1.5a) 

LOG  OF  TEST  PIT  BS-P-18 


vart leal 
wal  It 
caring 


LOGS  OF  TEST  PITS  BS-P-17  AND  BS 
VERIFICATION  SITE,  BIG  SMOKY  COP, 

-P-TS 

NEVAOA 

MI  SITING  INVESTIGATION 

DEPARTMENT  Of  THE  AIR  fQRCE  -  SAMSO 

-fiinno  whtiuwwl 

rime 

7-15 

SOIL  DESCRIPTION 


CLAYEY  SAND,  broan,  fin*  to  aadiua. 
aadiua  poorly  gradad.  slightly  aoist.  sub- 
dons*  roundad,  calcareous;  soaa  slightly 
plastic  clay. 


SANDY  SILT,  tight  broan,  nonplastic; 
soaa  fin*  to  coars*  subroundad  sand; 
trac*  subroundad  graval. 


TOTAL  DEPTH  5.0*  (1.5a) 


LOG  OF  TEST  PIT  BS-P-19 


SILTY  SANO.  broan,  fina  to  eaarsa, 
poorly  gradad,  slightly  aoist. 
subroundod.  calcareous;  soao  silt; 
..  trac*  (in*  subroundad  graval; 
dan*1*  *t**'  ^  c,,ich•  ( 1  -O'— 2.0'). 


SAND,  broan,  fin*  to  coars*,  poorly 
aodiua  gradad,  dry,  subroundad,  calcaraous; 
dans*  littl*  (in*  subroundad  graval;  traca 
silt. 


SILTY  SAND,  light  broan.  lino  to 
coars*,  poorly  gradod,  dry,  sub¬ 
roundad,  calcaraous;  soao  silt; 
traca  (in*  subroundad  graval;  stag* 
II  cal ich*  (3 . 0'-5. 0' ). 


TOTAL  DEPTH  5.0'  (1.5a) 


LOG  OF  TEST  PIT  BS-P-2D 


LOGS  OF  TEST  PITS  BS-P-19  ANO  BS-P-20 
VERIFICATION  SITE.  BIG  SMOKY  COP,  NEVAOA 

MX  SITING  INVESTIGATION  rtsusi 

department  of  the  air  tQRCE  -  samso  7-16 


SOIL  DESCRIPTION 


SANO.  brown,  fin*  to  coarto.  poorly 
graded,  (lightly  aoist,  angular  to 
aubangular,  eaiearoout;  traea  lino 
angular  gravel;  traea  silt. 


SANDY  8RAVEL,  light  brown.  (I no  to 
eoaraa,  poorly  graded,  dry,  aub- 
angular  to  angular,  ealearaoua; 
eoae  (ina  to  eoaraa  tubanguiar  to 
angular  aaad;  (tag*  I  caliche 
(2. O’-S. 0’ ) . 


SURFACE  ELEVATION:  5510’  (1679s) 
SURF ICIAL  8E0L0GIC  UNIT:lsf 


TOTAL  OEFTH  5.0'  (1  Ss) 


LOG  Of  TEST  PIT  BS-P-22 


REMARKS 


lannigimi 


TOTAL  OEFTH  5  0*  (1  ,5n) 


LOG  OF  TEST  PIT  BS-P-21 


..  _  SANOY  6RA VEL,  brown,  lino,  poorly 
"panel?  graded,  (lightly  aoiat  to  dry.  aub- 
angolar,  ealearaoua;  aoso  (ina  ta 
eoaraa  aubangular  aand;  little  ailt; 
ataga  U  caliche  c 1 . 0 ’ —5- 0 ' > - 


LOGS  OF  TEST  PITS  BS-P-21  AND  BS-P-22 
VERIFICATION  SITE,  BIG  SMOKY  COP.  NEVADA 

HI  SITING  INVESTIGATION 
OEPARTNENT  OF  THE  AIR  FORCE  -  SANSO  7-12 


SURFACE  ELEVATION:  5400 '  (1846k) 
SURF  1C IA L  GEOLOGIC  UNIT:  AS! 


SOIL  DESCRIPTION 


8RAVELLY  SAND,  brawn.  lint  to  coartt. 
poorly  gradtd.  slightly  noist,  tub- 
aniular,  etleartout:  son*  lint  tub- 
roundtd  graval;  littlt  tilt. 


REMARKS 


SIEVE 

ANALYSIS 


SANOY  6RAVEL.  brotn  to  tight  brown, 
lint  to  coartt.  poorly  gradtd, 
tlightly  Mitt  to  dry.  subtngular, 
etleartout;  ttM  lint  to  eotrto 
tubangultr  tand;  t.agt  n  caliche 
(2. 5'-5. 0* ). 


TOTAL  OEFTH  5.0*  (1.5k) 


LOG  OF  TEST  PIT  3S-P-23 


CLAYEY  SAND,  brown,  lint  to  coartt. 
poorly  gradtd.  slightly  noitt  to 
dry.  tubangultr.  etleartout;  tona 
ntdiuK  plastic  city;  ttKt  lint  to 
coartt  tubangultr  grata I;  stagt  II 
ealieht  (2.0’-5.0'). 


TOTAL  OEFTH  5.0'  (1.5k) 


LOG  OF  TEST  PIT  BS-P-24 


lEnammoil 


L06S  OF  TEST  PITS  BS-P-23  AN0  8S 
VERIFICATION  SITE.  BIG  SMOKY  COP. 

-P-24 

NEVADA 

MX  SITING  INVESTIGATION 
DEPARTMENT  Of  the  AIR  FORCE  -  SAMSO 

MUM 

7-18 

LJjJUJ 


I  a  - 


f*-t«-27-viii 


SURFACE  ELEVATION:  3370'  (1637a) 
SURF  1C IAL  GEOLOGIC  UNIT:  «5 y 


SURFACE  ELEVATION:  3338'  (1827a) 
SURF  1C IAL  SE0L08IC  UNIT:  A5y 


SOIL  DESCRIPTION 


SANO,  bro«n,  (in*  to  coarse,  poorly 
grodod.  (lightly  aoitt,  subangular, 
eoleoroout;  traco  lino  tubangular 
gravel;  traco  silt. 


REMARKS 


SIEVE 

ANALYSIS 


InuDSHBcni 


SANO.  gray,  lino  to  eoarto,  poorly 
grodod,  dry,  aubroundod,  cal- 
coraoua;  traco  fine  aubroundod 
graval . 


TOTAL  OEFTH  5.0*  (1.5a) 


LOG  OF  TEST  PIT  BS-P-25 


SILTY  SANO.  broair,  fine  to  coaraa. 
poorly  graded,  slightly  aoist,  sub- 
roundad,  calcaroous;  littlo  silt; 
traco  lino  aubroundod  graval. 


TOTAL  OEFTH  5.0’  (1.5a) 


LOG  OF  TEST  PIT  BS-P-28 


L06S  OF  TEST  PITS  BS-P-25  ANO  BS 
VERIFICATION  SITE.  BIG  SMOKY  COP. 

-P-26 

NEVAOA 

MI  SITING  INVESTIGATION 
OEPARTMENT  of  THE  AIR  FORCE  -  SAMSO 

Ft  MM 

7-19 
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SOIL  DESCRIPTION 


SAND,  brown,  tint  to  eoorto,  poorly 
gradad.  alight ly  ■•lit,  subroundad; 
tract  tilt. 


TOTAL  OEPTH  5.0’  (1.5a) 


LOS  OF  TEST  PIT  BS-P-27 


SILTY  SANO.  light  hraan.  lint  to 
caarat.  poorly  gradad.  dry.  lub- 
roundad,  calcaraout;  I i 1 1 1  a  silt; 
tract  lint  suhroundtd  graval; 
staga  II  cat Icha  < 1 . Q ' -3 . 0 ’ > . 


SANDY  8RAVEL.  light  hroon,  fine  to 
coaraa.  poorly  gradad,  dry,  tub- 
roundad,  calcaraout;  aoaa  ffno  to 
coaraa  tubroundad  sand. 


TOTAL  OEPTH  5.0'  (1.50 


LOS  OF  TEST  PIT  BS-P-28 


LOGS  OF  TEST  PITS  BS-P-27  MO  BS-P-28 
VERIFICATION  SITE.  BIS  SNORT  COP,  NEVAOA 

MI  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  7-20 


I  I  ' 


chicieo  n  _ ktmo 


W-T«-J7-¥tll 


SOIL  DESCRIPTION 


GRAVELLY  SANO .  breaa.  fin*  to  cum, 
paarly  gradad,  slightly  ssitt.  i ub- 
rsssddd.  calcaraeut;  littl*  lint 
tubaagular  ta  aniular  graval;  traea 
tilt. 


mrommm| 


SURFACE  ELEVATION:  5960'  (1817s) 
SURF  I C IAL  GEOLOGIC  UNIT:  U 


TOTAL  OEPTH  5.0'  (1.5s) 


LOG  OF  TEST  PIT  BS-P-29 


SILTY  SANO.  brasn.  fins  ta  cearta, 
paarly  gradad,  slightly  salat,  sub- 
raundad.  calcaraaut;  littla  lilt; 
littla  Tina  ta  caarta  tubraundad 
graval;  ttaga  H  calfeha  (3.0 '—3. O’). 


TOTAL  DEPTH  5.0*  (1.5s) 


surpicialLgeolooi6  LOG  OF  TEST  PIT  BS-P-30 


LOGS  OF  TEST  PITS  BS-P-29  UNO  BS-P-30 
VERIFICATION  SITE,  BIG  SNORT  COP,  NEVAOA 

MX  SITING  INVESTIGATION  usual 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  7-21 


2  1UL  79 


SOIL  DESCRIPTION 


SAND,  broad,  fine  to  eooree.  poorly 
graded,  slightly  aoist,  subrounded, 
eslcaroous;  trace  silt;  trace  fine 
subrounded  gravel*,  occasional 
cobbles  to  6”  size  (3.0'-4.0'). 


SIEVE 

REMARKS  analysis 


SANDY  GRAVEL ,  gray,  fine  to  coarse, 
poorly  graded,  dry,  subangular. 
loose  calcareous;  sons  fine  to  coarse 
subangular  to  subrounded  sand; 
occasional  eobblos  to  B"  size. 


TOTAL  DEPTH  5.0’  (1.5a) 


3*>  LOG  OF  TEST  PIT  BS-P-31 


CLAYEY  SAND,  broan,  fine  to 
medium  eoarse,  poorly  graded.  Slightly 
danse  aoist,  cubroondad,  calcareous; 
soae  slightly  plastic  clay; 
trace  fine  aubroundod  gravel. 


SANDY  6RAVEL .  light  broan,  lino  to 
coarse,  poorly  graded,  slightly 
moist,  subrounded,  calcareous; 
soae  fine  to  coarse  aubroundod 
sand;  stage  I  caliche  (1.0*— 2.0’). 


Itanaimal 


SURFACE  ELEVATION:  6170'  (1881m) 
SURF ICIAL  BE0L0SIC  UNIT:  ASI 


TOTAL  DEPTH  5.0'  (1.5m) 


LOG  OF  TEST  PIT  BS-P-32 


LOGS  OF  TEST  PITS  BS-P-31  AND  BS-P-32 
VERIFICATION  SITE,  BIG  SMOKY  CDP.  NEVADA 

HI  SITING  INVESTIGATION  neeei 

OEPARTNENT  OF  THE  AIR  FORCE  -  SANSO  7-22 


2  JUL  70 


A 


'liarTrr  SURF  IC1AL  OEFTH. 

act  ivirr  surface 

ELEVATION.  SE0L08IC  ,,,. 

NUMBER  ccct  FEEJ 

(METERS )  UN,T  (B£TEW> 


BS-CS-4 


BS-CS-5  5230 
(1594) 


BS-CS-7  5360 
(1834) 


BS-CS-I 1  5300 

(1815) 


BS-CS-I 3 


BS-CS-15  4980  A1 

(1521) 


BS-CS-18  4974 
(ISIS) 


BS-CS-18  4920 
(1500) 


BS-CS-20  4855  ASy 

(1480) 


(0.0-0. 8) 


0.0-2. 0 
(0.0-0. 6) 


0. 0-2.0 
(0.0-0. 8) 


0. 0-1.0 
(0.0-0. 3) 

1. 0-2.0 
(0. 3-0.8) 


uses  ! 

SOIL  DESCRIPTION 

SM 

SILTY  SANO,  light  brown,  lint  to 
eotroo,  poorly  gradod,  subangular, 
calcareous;  s one  nonplaatie  silt; 
tract  lint  gravel;  stage  El  caliche 
(1.0 ’-2.0 ’) . 

SP 

SAND,  light  bronn,  line  to  coarst. 
poorly  gradod.  subangular,  cal¬ 
careous;  tract  line  grayol. 

SM 

SILTY  SANO,  light  brown,  lint  to 
cotrat,  poorly  graded,  subangular, 
ealcareout;  little  silt;  tract 
lint  gravel;  stage  n  caliche 
(1 . 0  *  —2 . 0  * ) 

GP-6M 

SANDY  SRAVEL.  brown,  lint  to  coarst, 
poorly  graded,  subroundad.  cal¬ 
careous;  sobo  lino  to  coarse  sand; 
tract  silt. 

SM 

SILTY  SANO.  brown,  lino  to  coarst, 
poorly  gradtd,  subroundad.  cal¬ 
careous;  littla  silt;  little  line 
gravtl. 

OP 

SANDY  SRAVEL.  light  brown,  fine, 
pterly  graded,  subroundad.  cal¬ 
careous;  sons  lino  to  coarse  sand; 
stage  H  caliche  ( 1 . o Z. O'). 

SP 

SANO.  light  brown,  lint  to  coarst. 
poorly  graded,  subroundad.  cal¬ 
careous. 

SP-SM 

SANO.  brown,  fins  to  coarse,  poorly 
graded,  subroundad,  calcareous; 
t racs  silt. 

SP-SM 

SAND,  light  brown,  fine  to  coarse, 
poorly  graded,  subroundad.  cal¬ 
careous;  trace  silt;  occasional 
cobbles  to  5”  size  (1.0*— 2.0*). 

SM 

SILTY  SANO.  light  brown,  fin o  to 
coarse,  poorly  graded,  subangular 
to  angular,  calcareous;  little 
silt;  tract  lino  grtvel;  stage  II 
caliche  <0.75’-l.5*>;  stage  m 
caliche  ( 1 . 5*-2. 0 * ) 
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GROUND 
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ELEVATION. 

FEET 

(METERS ) 

SURFICIAL 
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DEPTH, 

FEET 

uses 

SOIL  DESCRIPTION 
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ANALYSIS 

UNIT 

(METERS) 

6R 

SA 

FI 

LL 

PI 

8S-CS-24 

4880 

(1487) 

A5y/A3 

0.0-0. 5 
(0.0-0. 2) 

0. 5-2.0 
(0.2-0.B) 

sc 

SM 

CLAYEY  SANO.  bro*n,  (in*  to  cotrt*. 
poorly  irodod.  subangular,  cal- 
eirooua;  soae  slightly  plastic 
elay;  trac*  lint  grata). 

SILTY  SANO.  broan.  (in*  to  coart*, 
poorly  gradad,  subangular,  eal- 
caraou*:  toa*  tilt;  tract  fin* 
grata);  stags  m  calicht  (0.9'- 
1.2'). 

BS-CS-27 

SOSO 

(1548) 

A3 

0. 0-2.0 
(0.0-0. 8) 

SP 

SANO,  brown,  (in*  to  coartt.  poorly 
gradad.  tubroundad. 

BS-CS-28 

4025 

(1501) 

A5y/A3 

0. 0-2.0 
(O.O-O.S) 

SM 

SILTY  SANO.  broan,  tin*  to  coartt, 
poorly  gradad,  tubroundad,  cai- 

caraout ;  1 i tt la  tilt. 

BS-CS-29 

4870 

(1484) 

ASy/A4 

0. 0-2.0 
(0.0-0. 8) 

SP-SM 

SANO,  broan,  lint  to  aadiua. 
poorly  gradad.  tubroundad.  cal- 
cartout;  tract  tilt. 

BS-CS-30 

4878 

(1487) 

ASy/A3 

0. 0-2.0 
(0.0-0. 6) 

SP-SM 

SANO.  broan.  fine  to  coarta,  poorly 
gradad,  tubroundad,  calcaraout; 
tract  tilt. 

as-cs-3 i 

4888 

(1489) 

A5y/A3 

0.  0-2.  0 
(0.0-0. 8) 

SP 

SANO.  light  broan.  lino  to  coarta, 
poorly  gradad.  tubroundad.  cal¬ 
caraout;  tract  (in*  gravel. 

BS-CS-34 

A5y/A3 

0. 0-2.0 
(O.O-O.S) 

SM 

SILTY  SAND,  light  brown,  lint  to 
coarta,  poorly  gradad.  subangular. 
calcaraout;  soae  tilt;  trace  fina 
graval;  stag*  I  calicht  (1.0’- 
2.0’). 

BS-CS-36 

4917 

(1499) 

AI/A4 

0. 0-2.0 
(O.O-O.S) 

SM 

SILTY  SAND,  light  brown,  line  to 
coartt,  poorly  graded,  subangular 
to  subrounded.  calcareous;  little 
silt;  trace  fina  graval;  stag*  I 
cal icha  (0.75’ —2. O’) . 

BS-CS-42 

4887 

(1490) 

AI/A4 

0. 0-2.0 

(O.O-O.S) 

SP-SM 

SANDY  SRAVEL,  light  brown,  (in*, 
poorly  gradad,  calcareous;  toa* 
fin*  to  coarse  sand;  trace  silt. 
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tT.ViTs  SUIfICUL 
ACTIVITY  SWFACI 

ELEVATION.  SE0L08IC 
EEET  N)T 

(METERS ) 


BS-CS-44  49SS  A5y 

osn) 


BS— CS—47  5030  At 

(1533) 


BS-CS-48  5125  A1 

(1562) 


BS-CS-54  5436 
(1658) 


BS-OS-61  5382 
(1834) 


FEET 

(METERS) 


(0.0-0. 6) 


0. 0-1.0  SC 
(0.0-0. 3) 


1. 0-2.0 
(0.3-0. 8) 


Tm 


(0.0-0. 6) 


0.0-1. 5  Si 

(0.0-0. 5) 

1. 5-2.0  SP 

(0.5-0. 8) 


SOIL  DESCRIPTION 


SILTY  SAND.  broan,  (Ini  to  coarit, 
poorly  iradtd,  subanguiar;  soaia 
lilt;  traea  fine  gravel;  stags  I 
calicha  ( 1 . 0 ' -2 . 0 ' ) . 


CLAYEY  SANO.  broan,  (ina  to  eoaraa, 
poorly  gradad.  subroundad  cal- 
earaoua;  sane  slightly  piaatie 
clay;  traea  < ina  gravel . 

SANOY  SILT,  light  broan,  slightly 
piaatie.  calcareous;  little  (ina 
sand;  staga  EI-IH  caliche  (1.0’- 
2.0'). 


SILTY  SANO.  broan.  fine  to  coarse, 
pearly  gradad.  subroundad*.  sons 
silt,  traea  fine  gravel. 


6RAVELLY  SANO.  broan.  line  to 
coarse,  poorly  graded,  subanguiar, 
caleareoue;  sane  fine  gravel. 


SILTY  SANO.  broan.  line  to  eoarsa, 
poorly  gradad.  subanguiar,  cal¬ 
careous;  sons  silt;  trace  fine  gravel 
GRAVELLY  SAND,  gray  broan.  lino  to 
coarse,  poorly  graded,  subroundad. 
calcareous;  little  (ina  gravel; 
stage  I  caliche  (0.5’— 2.0*). 
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BS-CS-63  5355 
(1832) 


(0.0-0. 8) 


GRAVELLY  SANO.  broan.  fine  to 
eoarsa.  poorly  gradad,  subanguiar. 
calcaraaus;  little  line  gravel. 


BS— CS-84  5330 

(1825) 


0.0-1. 5  SC 

(0.0-0. 5) 

1. 5-2.0  SM 

(0.5-0. 8) 


CLAYEY  SANO.  broan.  fine  to 
coarse,  poorly  gradad.  sabroundad. 
caleareoue;  sons  slightly  plastic 
elay;  traea  fine  gravel. 

SILTY  SANO,  white,  (ina  to  coarse, 
poorly  gradad.  subroundad,  cal¬ 
careous;  sono  silt;  trace  One 
gravel . 


8S-CS-68  5615  A5y 

(1711) 


0. 0-2.0  SP-SM 
(0.0-0. 8) 


SANO,  broan.  line  to  coarse,  poorly 
gradad,  subrounded, '  trace  silt; 
trace  f  Ina  gravel . 
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sumface  SURF  1C  1*1 
ACT  IV  ITT  SURFACE 

ELEVATION,  SE0L06IC 

unit 

(METERS )  UHIT 


BS-CS-70  5 

(I 


BS-CS-72  S 

(I 


BS-CS-73  8 
(1 


BS-CS-79  5 

O' 


BS-CS-80  3760 
(1758) 


SOIL  DESCRIPTION 


SP  SANO,  broan.  (in*  te  coats*,  poorly 
graded,  tubroundtd;  trace  fin* 
gravel . 


SP  SAND,  broan.  I  In*  to  coart*,  poorly 
graded.  tubangular  to  tubroundod. 
calcartout;  littl*  fin*  gravel. 


SP-SM  SAND,  broan,  lino  to  coarto,  poorly 
gradad.  tubroundtd.  calcareous; 
trace  tilt;  tract  (in*  gravel. 


CLAYEY  SANO.  broan.  tint  to  eoart*. 
poorly  graded,  tubroundtd;  soat 
slightly  plastic  clay;  tract  tint 
gravtl. 

SANDY  6RAVEL,  broan.  rina  to  coart*, 
poorly  gradad.  tubroundtd;  soat 
tint  to  eotrst  sand. 


SANOY  GRAVEL,  broan.  lint  to  coarta 
poarly  graded,  tubroundtd,  cal¬ 
cartout;  I  i 1 1 la  tint  to  coartt  sand. 


SIEVE 
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EXPLANATIONS  OF  LABORATORY  TEST  RESULTS 

Laboratory  test  results  are  presented  in  this  section.  Table 
9-1  contains  a  summary  of  laboratory  test  results.  This  table 
contains  results  of  sieve  analysis;  plasticity  data;  in-situ 
dry  unit  weight,  moisture  content,  degree  of  saturation,  and 
void  ratio  for  drive  and  Pitcher  samples;  results  of  compaction 
tests;  and  specific  gravity  of  solids.  Other  tests  such  as 
triaxial  compression,  unconfined  compression,  direct  shear, 
consolidation,  chemical,  and  California  Bearing  Ratio  (CBR)  are 
indicated  on  the  table.  Tables  9-2  through  9-6  and  Figures  9-1 
through  9-3  present  results  of  triaxial  compression,  unconfined 
compression,  direct  shear,  consolidation,  chemical,  and  CBR 
tests . 


All  tests  were  performed  in  general  accordance  with  the 
American  Society  for  Testing  and  Materials  ( ASTM)  procedures. 
The  following  table  presents  the  ASTM  designations  for  the 
tests  performed  during  the  investigation. 


Type  of  Test 


ASTM  Designations 


Particle  Size  Analysis 
Liquid  Limit 
Plastic  Limit 
Unit  Weight 
Moisture  Content 
Compaction 

Specific  Gravity  of  Solids 
Tr iaxial 

Unconfined  Compression 

Direct  Shear 

Consolidation 

Test  for  Alkalinity  (pH) 

Water  Soluble  Sodium 
Water  Soluble  Chloride 
Water  Soluble  Sulphate 
Water  Soluble  Calcium 
Calcium  Carbonate 
California  Bearing  Ratio  (CBR) 


D  422-63 
D  423-66 
D  424-59 
D  2937-71 
D  2216-71 
D  1557-70 
D  654-58 
D  2850-70 
D  2166-66 
D  3080-72 
D  2435-70 
D  1067-70 
D  1428-64 
D  512-67 
0  516-68 
D  511-72 
D  1126-67 
D  1883-73 


-|iio«o 
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Explanation  for  the  tables  and  figures  presented  in  this  sec¬ 
tion  are  as  follows. 

A.  Activity  Number  -  Boring,  trench,  test  pit,  or  surficial 
sample  designation. 

B.  Sample  Number  -  Prefix  indicates  the  type  of  sample; 
explanation  is  at  the  bottom  of  the  taole. 

C.  Sample  Interval  -  This  is  the  depth  range  measured  from 
ground  surface  over  which  the  sample  was  obtained. 

D.  Percent  Finer  by  Weight  -  Presents  the  results  of  laoota- 
tory  particle  size  analysis  (ASTM  D  422-63)  performed  on 
representative  soil  samples  at  the  depth  indicated.  The 
numbers  represent  the  percent  (by  dry  weight)  of  the  total 
sample  weight  passing  through  each  sieve  size  indicated. 

E.  Atterberg  Limits  (ASTM  D  423-66  and  D  424-59) 

LL  -  Liquid  Limit,  the  water  content  (as  percent  of  soil 
dry  weight)  corresponding  to  the  arbitrary  limit 
between  the  liquid  and  plastic  states  of  consistency 
of  a  soil  (ASTM  D  423-66)  . 

PL  -  Plastic  Limit,  the  water  content  corresponding  to  an 
arbitrary  limit  between  the  pi  Stic  and  the  semisolid 
state  of  consistency  of  a  soil  (ASTM  D  424-59). 

PI  -  Plasticity  Index,  numerical  difference  oetween  the 
liquid  limit  (LL)  and  the  plastic  limit  (PL)  indicat¬ 
ing  the  range  of  moisture  content  within  wnicn  a 
soil-water  mixture  is  plastic. 

NP  -  Nonplastic. 

F.  (JSCS  -  Unified  Soil  Classification  Symbols  are  given  here; 
see  Table  6.1  in  Section  6.0,  "Boring  Logs",  for  complete 
details  of  USCS  system. 
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G.  In  Situ  -  Presents  results  of  tests  on  drive  and  Pitcher 

samples . 

Dry  Unit  Weight  -  indicates  dry  unit  weight  of  soil  deter¬ 
mined  as  per  ASTM  D  2937-71 

Moisture  Content  -  weight  of  water  reported  in  percent 

of  dry  weight  of  soil  sample  (ASTM  D 
2216-71) 

Saturation  -  the  degree  of  saturation  in  a  soil 

sample  is  defined  as  the  ratio  (in 
percent)  of  the  volume  of  water  to  the 
volume  of  all  voids  in  the  soil 


Void  Ratio  -  the  numerical  ratio  of  the  volume  of 

voids  to  the  volume  of  solids  in  a  soil 
specimen 


H. 


Compacted  -  Indicates  results  of  laboratory  maximum  dry 
density  and  optimum  moisture  content  test  as  per  ASTM 


D  1557-70. 


I.  Specific  Gravity  of  Solids  (ASTM  0  854-58)  -  Indicates  the 
ratio  of  (1)  the  weight  in  air  of  a  given  volume  of  soil 
solids  at  a  stated  temperature,  to  (2)  the  weight  in  air  of 
an  equal  volume  of  distilled  water  at  a  stated  temperature. 


J.  Triaxial  -  The  triaxial  compression  tests  were  performed  in 
accordance  with  the  procedures  of  ASTM  D  2850-70.  The 
following  explanations  and  definitions  apply. 


Triaxial  Compression  Test  -  a  cylindrical  specimen  of  soil 
is  surrounded  by  a  fluid  in  a  pressure  chamber  and  sub¬ 
jected  to  an  isotropic  pressure.  An  additional  compressive 
load  is  then  applied,  directed  along  the  axis  of  the 
specimen  called  the  axial  load. 

Consolidated-Drained  (CD)  Test  -  a  triaxial  compression 
test  in  which  the  soil  was  first  consolidated  under  an 
all-around  confining  stress  (test  chamber  pressure),  and 
was  then  compressed  (and  hence  sheared)  by  increasing  the 


jii— 
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vertical  stress.  Drained  indicates  that  excess  pore  water 
pressure  generated  by  strains  are  permitted  to  dissipate  by 
the  free  movement  of  pore  water  during  consolidation  and 
compression. 

Consolidated-Undr ained  (CU)  Test  -  a  triaxial  compression 
test  in  which  essentially  complete  consolidation  under  the 
confining  (chamber)  pressure  is  followed  by  a  shear  rest  at 
constant  water  content. 

Confining  Pressure  (  03)  -  the  isotropic  chamber  pressure 
applied  to  the  soil  specimen  during  consolidation  and 
compression. 

Maximum  Deviator  Stress  (3i_a3)  -  the  difference  between 
the  major  and  minor  principal  stresses  in  the  specimen  at 
failure.  The  major  principal  stress  on  the  specimen  is 
equal  to  the  unit  axial  load  plus  the  chamber  pressure  and 
the  minor  principal  stress  on  the  specimen  is  equal  to  the 
chamber  pressure. 

Strain  Rate  -  axial  strain,  £ ,  at  a  given  stress  level  is 
defined  as  the  ratio  of  the  change  in  length  (AL)  of  the 
specimen  to  the  original  length  of  the  specimen  (L0) .  The 
rate  of  strain  was  controlled  during  the  test  so  that  this 
ratio  increased  at  equal  increments  for  each  minute  of 
testing . 

Back  Pressure  -  pressure  in  excess  of  atmospheric  applied 
to  the  pore  water  of  a  soil  sample.  Back  pressure  is  usu¬ 
ally  applied  to  (1)  increase  saturation  of  the  sample,  or 
(2)  simulate  the  actual  in-situ  pressure  regime. 


K.  Unconfined  Compression  -  Test  procedures  were  as  described 
in  ASTM  D  2166-66.  Unconfined  compressive  strength  is 
defined  as  the  load  per  unit  area  at  which  an  unconfined 
prismatic  or  cylindrical  specimen  of  soil  will  fail  in  a 
simple  compression  test.  In  these  methods,  unconfined 
compressive  strength  is  taken  as  the  maximum  loaa  attained 
per  unit  area  or  the  load  per  unit  area  at  20  percent  axial 
strain,  whichever  occurred  first  during  the  performance 


of  a  test. 
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L.  Direct  Shear  -  The  procedures  of  ASTM  D  308U-72  were 
followed  for  direct  shear  testing.  In  this  test,  soil 
under  an  applied  normal  load  is  stressed  to  failure  by  mov¬ 
ing  one  section  of  the  soil  container  (shear  box)  relative 
to  the  other  section.  Normal  stress  is  the  value  of  load 
per  unit  area  acting  perpendicular  to  the  plane  of  shear¬ 
ing.  Maximum  shear  strength  is  defined  as  the  maximum  re¬ 
sistance  (ksf)  of  a  soil  to  shearing  (tangential)  stresses. 

M.  Consolidation  (ASTM  D  2435-70)  -  A  consolidation  test  is  a 
test  in  which  a  cylindrical  soil  specimen  is  laterally 
confined  in  a  ring  and  compressed  between  porous  plates. 
The  term  "consolidation",  as  used  here,  indicates  the 
gradual  reduction  in  volume  of  the  soil  mass  resulting  from 
an  increase  in  compressive  stress  (axial  load  per  unit 
area)  . 

N.  Chemical  -  The  chemical  tests  performed  on  soil  samples 

included:  pH;  water  soluble  sodium,  chloride,  sulphate, 

calcium;  and  calcium  carbonate  content.  pH  is  an  index  of 
the  acidity  or  alkalinity  of  a  soil  in  terms  of  the  loga¬ 
rithm  of  the  reciprocal  of  the  hydrogen  ion  concentration. 
ASTM  test  procedure  designations  for  these  chemical  tests 
are  included  in  the  table  at  the  beginning  of  the  "Explana¬ 
tion  of  Laboratory  Test  Results". 

O.  C3R  -  California  Bearing  Ratio  ( CBR)  is  the  ratio  (in 
percent)  of  the  resistance  to  penetration  developed  by  a 
subgrade  soil  to  that  developed  by  a  standard  crushed-rock 
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base  material.  The  procedures  for  conducting  a  CBR  test 
were  as  outlined  in  A  STM  D  1883-73.  The  materials  tested 
for  CBR  were  also  analyzed  for  particle  size  distribution 
{ A3TM  D  422-63)  and  compaction  characteristics  ( ASTM  D 
1557-70) .  The  term  "percentage  of  maximum  density"  indi¬ 
cates  the  ratio  (as  a  percentage)  of  the  compacted  sample 
dry  unit  weight  to  maximum  dry  density  obtained  in  the 
laboratory  from  ASTM  D  1557-70,  "Moisture-Density  Relations 
of  Soils  Using  10-pound  (4.5  leg)  Hammer  and  18-inch 
(457  mm)  Drop". 
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SAMPLE  INTERVAL 


70.0-72. 3 


80.0-81.1 


90.0-91.5 


100.0-101.2 


110.0-111.8 


120.8-122.2 


140.0-141.1 


160.0-162.1 


0.0-0. 4 


2. 5-3.0 


10.0- 


15.7- 


20.2- 


25.2- 


30.0- 


35.2- 


40.0- 


50.0- 


60.0- 


61.4- 


72.0- 


80.0- 


90.2- 


101.5- 


110.0- 


120.2- 


140.0- 


.5 


10.7 


16.4 


20.9 


25.9 


30.5 


35.9 


40.5 


52.7 


61.4 


62.2 


72.6 


80.3 


90.9 


101.9 


110.4 


120.9 


140.5 


12.19- 


15.24- 


18.29- 


18.71- 


21.95- 


24.38- 


27.49- 


30.94- 


33.53- 


_  PERCEMT  FINER  BT  rei 


STANDARD  SIEVE  OPENING 


METERS 


0.00-0. 55 


1.19-1.40 


2.16-2.38 


3.11-3.32 


6.31-6.52 


7.62-7.89 


9.14-9.42 


12.19-12.41 


15.24-15.36 


15.36-15.64 

18.29-18.59 


21.34-22.04 


24.38-24.72 


27.43-27.89 


30.48-30.85 


42.67-43.01 


48.77-49. 41 


0.00-0.12 


0.76-0.91 


1.13-1.34 


2.13-2.29 


3.05-3.26 


4.79-5.00 


6.16-6.37 


7.68-7.89 


9.14-9.30 


12.34 


16.06 


18.71 


■18.96 


•22.13 


24.48 


■27.71 


31.06 


33.65 


42.67-42.82 


NOTES: 

(a)  Sample  types  (e)  USCS  -  Unified  Sot)  C I  ass i f icat ion  Sys«*« 

SS  -  Standard  split  spoon 

P  -  Pitchei  (p)  •  indicates  that  test  has  betn  perforMd 

D  -  Eugio  Olive  and  results  are  included  in  this  report 

B.b  -  Bulk 

(b)  HP  -  Not  Plastic 


! 


FN-TH-27-VII I 


BS-B-3 


BS-B-5 


SIMPLE  INTERVAL 


METERS 


D-24  I  160.0-160.4  48.77-48.89 


PERCENT  FINER  BT  WEIGHT 


STINDARO  SIEVE  0PENIN6  U  S  STANDI 


CODDLES  6RAVEL 


12"  |  0"  |  3"  |  IV  |  3  4 ” I  3.1" 


0.0-1. 9 


.9 


7. 0-7. 5 


10.2-10.9 


15.2-15.7 


20.0-20.7 


25.0-25.5 


30.0-31.2 


35.0-35.6 


60.0-60.4 


70.2-70.9 


80.2-80.9 


90.0-90.7 


100.0-100.5 


110.0-110.3 


140.0-140.7 


160.2-160.9 


0.0-0. 8 


10.0-10.4 


15.0-15.6 


20.0-20.4 


30.0-30.3 


0.00-0.58 


1.28-1.49 


2.13-2.29 


3.11-3.32 


4.63-4.79 


6.10-6.31 


9.14-9.51 


10.67-10.85 


18.29-18.41 


21.40-21.61 


24.44-24.66 


30.48-30.63 


33.53-33.62 


36.58-36.70 


42.67-42.89 


48.83-49.04 


100  I  89  I  77  I  64  I  51 


100  |  84  I  61  41  I  27 


100  |  97  I  92  I  82  I  71 


100  95  69  56  45 
100  85  I  74  I  61  T  SO 


100  I  77  I  69  I  57  I  44 


100  88  77  58  I  41 


100  J7 
100  I  89  I  69  50 


4.57-4.75 


6.10-6.22 


9.14-9.24 


10.67-10.79 


12.19-12.34 


100 

93 

81 

61 

44 

70.0-70.4 


80.0-80.4 


90.0-90.4 


18.29-18.41 


21.34-21.46 


.38-2 


27.43-27.55 


30.48-30.60 


33.53-33.74 


119.0-119.7  36.27-36.48 


140.1-140.7  42.70-42.89 


D-21  |  160.1-160.6  1  48.80-48.95 


0.00-0.40 


NOTES: 

(a)  Sampl*  types  (c)  USCS  -  Unified  Soil  Classification  Syst«M 

SS  -  Standard  split  spoon 

P  -  Pitcher  (d)  •  Indicates  that  tost  has  baon  p t r formed 
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SS  -  Standard  split  spoon 

P  -  Pitcher  (d)  *  Indicates  that  test  has  been  performed 

0  -  Fugro  Drive  and  results  are  included  in  this  report 
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NOTES: 

(a)  Sample  types  (c)  USCS  -  Unified  Soil  Classification  Sysla* 

SS  -  Standard  split  spoon 

P  -  Pitcher  (d)  *  Indicates  that  test  his  hean  performed 

0  -  Fugro  Drive  end  results  ere  included  in  this  report 

B.b  -  Bulk 

( b)  NP  -  Not  Plastic 
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EXPLANATIONS  OF  FIELD  CBR  TEST  RESULTS 

The  results  of  field  CBR  tests  and  related  field  density, 
moisture  content,  and  laboratory  soil  classification  tests  are 
presented  on  the  summary  table  included  in  this  section.  The 
following  explanations  will  aid  in  reviewing  the  data  included 
in  the  table. 

A.  Definition  of  California  Bearing  Ratio  (CBR)  -  California 
Bearing  Ratio  (CBR)  is  the  ratio  (in  percent)  of  the 
resistance  to  penetration  developed  by  a  soil  to  that 
developed  by  a  specimen  of  standard  crushed-rock  base 
material  and  is  the  basis  for  many  empirical  road  design 
methods  used  in  this  country. 

B.  Activity  Numoer  -  Field  CBR  tests  are  identified  as  follows: 
BS-F-1 

BS  -  abbreviation  for  the  site  (e.g.,  BS-Big  Smoky) 

F  -  abbreviation  for  field  CBR  test 
1  -  number  of  activity 

C.  Ground  Surface  Elevation  -  Indicated  elevations  (in  feet 
and  meters)  are  estimated  from  topographic  maps  of  the 
study  area  within  an  accuracy  of  half  the  contour  interval. 

D.  Surficial  Geologic  Units  -  Indicates  the  surficial  geologic 
unit  in  which  the  activity  is  located. 

E.  USCS  -  The  symbols  used  are  from  the  Unified  Soil  Classifi¬ 
cation  System;  see  Table  6-1  of  Section  6.0,  "Boring  Logs", 
for  details  of  USCS. 
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F.  Grain-Size  Distribution  and  Plasticity  -  These  are  from 
results  of  laboratory  tests.  See  Section  6.0,  "Boring 
Logs",  for  explanations. 

G.  In-Situ  Dry  Unit  Weight  -  Indicated  dry  unit  weights  are 
from  field  density  tests  conducted  at  each  CBR  test  site  in 
accordance  with  ASTM  D  1556-64  ,  "Test  for  Density  of  Soil 
in  Place  by  the  Sand-Cone  Method". 

H.  Moisture  Content  -  Moisture  contents  as  determined  in  the 
field  by  the  "Speedy  Moisture  Tester". 

I.  Estimated  Percent  of  Maximum  Dry  Density  -  Indicates  the 
ratio  (as  a  percentage}  of  in-situ  dry  unit  weight  to 
the  maximum  dry  density  obtained  in  the  laboratory  from 
ASTM  D  1557-70,  "Moisture  Density  Relations  of  Soils  Using 
10-pound  (4.5  kg)  Hammer  and  18-inch  (457  mm)  Drop". 

J.  Average  Field  CBR  -  Average  of  three  field  CBR  tests 
performed  at  each  level. 

K.  Remarks  -  These  include  comments  about  the  in-situ  soil 
conditions  which  may  have  had  significant  influence  on  the 
CBR  test  (cementation,  cobbles,  gravel,  and/or  unusual 
moisture  content).  See  Section  6.0,  "Boring  Logs",  for 
explanation  of  terms  used  to  describe  cementation  and 
cobbles.  Indurated  indicates  soil  or  rock  hardened  by 
heat,  pressure  and/or  cementation.  Disseminated  caliche 
indicates  a  scattered  distribution  of  calcium  carbonate  in 
the  soil  profile. 
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